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prevalent idea the desert doubtless that vast sand- 
covered flat expanse, but few realizing that the steep rocky ranges 
they see rising either hand when travelling and down the Gulf 
Suez equally form part the arid wilderness. The reason for the 
popular conception that the desert waste sand obvious all, for 
there question that Egypt displays its richest sand treasures those 
localities where they are most visible the new-comer. The low coast- 
line near Alexandria suggests its presence, the long line dunes east 
the Suez Canal and flanking the Wadi Tumilat from Ismailia the Delta 
bears witness its importance. The traveller Upper Egypt impressed 
with the golden-yellow sand-drifts which fill the hollows cover the 
slopes the scarps bordering the Nile Valley. 

Yet those who penetrate deeper into the desert the lesson soon 
brought home that its surface not the main one sand, but the sun- 
split solid materials from which all the finer dust and sand has been swept 
away repose the wind-sheltered spots. 

Though sand plays less important part the desert than usually 
imagined, occupying does but small fraction its vast area 
(one-ninth according Zittel), its significance geographical factor 
must not minimized. does, fact, become dominant geo- 
graphical feature the parallel ridges and depressions the Mariut 
Province west the coastal dunes the Delta; the sand 
waste Northern Sinai; and the longitudinal dunes the Libyan 
Desert. The characteristics each these will briefly considered. 


The Parallel Ridges Mariut. 

One the most marked the features the Mariut Province west 
Lake the series ridges and depressions which has striking 
parallelism the Mediterranean coast-line. Immediately adjoining the 
shore belt brilliant white sand-dunes, consisting rounded oolitic 
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grains composed carbonate lime. These never rise much beyond 
feet above sea-level, and their extension beneath the sea the cause 
all probability the beautiful blue colour which the latter displays 
this region. 

narrow depression separates these dunes from higher ridge (over 
100 feet above sea-level some places), the dune origin which not 
evident first sight. This ridge extends for many miles, being great 
length but small breadth. Its summit formed hard compact lime- 
stone. Its uniform outline remains almost unbroken except where stand 
the old Roman lighthouse and Ptolemaic temple Abu Sir. the 
slopes are cultivated plots ground, but the parallel depression (some 
miles breadth) which follows the south, the ground sinks again 
these valleys brine very near the surface, and only 
salt-loving plants flourish. 

Once again parallel ridge rises the same level the one the 
north, its regularity being broken series quarries, from which was 
derived the stone used the Romans for their These 
them clear that the material similar oolitic nature that already 
mentioned. Here, however, familiar chemical reaction has come into 
play. The winter rains fall the dunes, the carbonic acid they contain 
uniting with the carbonate lime which the latter are composed and 
producing the soluble bicarbonate lime. This subsequently drawn 
the surface under the influence the sun’s heat and evaporated, the extra 
carbonic acid being liberated. result the carbonate lime 
deposited cement round the oolitic grains near the surface the 
dune, giving rise the compact layer limestone. 

Further the south this alternation definite ridge and depression 
replaced the undulations the Mariut uplands, which the valleys 
are now all probability largely filled with wind-blown shore sands. The 

precise limits this type country south and east have not been 
determined. 


The Coastal Dunes the Delta. 

The region divisible into three well-defined areas 
very different magnitudes and types. There the first place the highly 
cultivated region, the richness which due the deposition the rich 
Nile mud. Every visitor Egypt familiar with its characteristics, its 
abundant canals, the constant succession towns large villages, rising 
amid fields cotton, wheat, clover, etc., which spread continuous 
the horizon. These are the centres, where industrious population 
constantly work, while the many roads which follow the canals and 
connect the principal cities are thronged with ever-varying procession 
pedestrians, alternating with strings loaded camels, riders small 


donkeys. 
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Such the familiar Delta, but pass from Cairo northward 
Alexandria Port Said, the scene gradually changes. the 
season when cotton its prime, not difficult note the pro- 
gressive deterioration seaward, both the size and yield the plants. 
Finally pass into the second region, that the lakes which spread 
from Lake Marzotis near Alexandria, through Lakes Idku and Burullus, 
Manzala near Port Said. The borders these great lakes are broad saline 
wastes, the surfaces which glitter with innumerable crystals selenitic 
gypsum, are bright with green growth salt-bush. Villages become 
fewer and more widely scattered, the population sparse, flamingoes 
and water-fowl various kinds being the main living things visible. 

But there third area, small extent, and easily accessible only 
recent years through the development such important irrigation enter- 
prises the Burullus Drain. This the strip coastal sand-dune 
which follows the extreme northern shore the Delta, and best 
developed near the town Baltim and along the northern edge Lake 
These dunes are mostly anchored type, rising 
feet above sea-level, and have developed crescentic forms under the 
influence the north-west wind. Palm-groves are hidden their hollows 
follow their slopes, while excellent grapes, water-melons, etc., are also 
grown the result the absorption rain the dune sand. Though 
mapping during successive years has shown that the movement the 
dunes slight, has not few cases been sufficient bury palms and 
overwhelm cultivated spots. 

The dunes are formed very fine quartz sand, probably derived from 
the Nile, and swept eastward the current trending that direction 
which characteristic this coast. 


Sand-Dunes North Sinai. 


far greater importance the sand-dune area Northern Sinai, the 
existence which will have intensified the conception that the Egyptian 
desert vast sand waste. ‘Thousands gallant men have toiled across 
this inhospitable land the advance Palestine, and will have spread 
the report its great aridity and monotony throughout the English- 
speaking world. Great dunes often rising well over roo feet above 
surface-level follow each other grim succession, their steeper edges 
facing north-eastward and indicating the activity the south-westerly 
winds. ‘They extend broad fringe between the slopes the northern 
Sinai hills (Maghara, etc.) and the Mediterranean, and even penetrate 
into the depressions which separate the ranges. Not only they follow 
the northern coast, but they extend longitudinal lines the east the 
Gulf Suez, making the crossing from the Sinai uplands Ismailia, 
such was undertaken myself May last year under sandstorm 
conditions, experience which does not call for frequent repetition. 

For nearly three days camel march there nothing sight but 
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sand, either definite dunes spread pall over the undulating 
surface. larger vegetation there not the slightest trace, yet some 
memories the spring rains remained little tufts flowers, which 
blossomed spite their inhospitable surroundings. 

may seem strange many hear that this sand, conspicuously 
feature aridity, should nevertheless save the areas occupied from 
being utterly barren and uninhabited. The war has brought home this 
fact most striking manner all, though the Mariut region and the 
Delta coast-line nad already borne witness it. When examining the 
question water-supply North Sinai for the military authorities, was 
struck the fact that many the important wells, such Bir 
Mahadat, were situated about sea-level. Further study indicated 
that this was general rule the sand-dune area bordering the Mediter- 
ranean, being especially noticeable where wells were sunk areas 
considerable height above sea-level. Thus Rafa, Khan Yunus, and 
Beni Sela, where the heights are over 40, 100, and 200 feet above sea-level, 
the depth the wells respectively over 40, 100, and 200 feet. 

When Mr. Hughes and commenced the investigation the soils and 
water-supply the Mariut province connection with irrigation ques- 
tions submitted Mr. Tottenham, Under-Secretary for Public Works, 
were naturally deeply interested see whether similar conditions held 
regards water-distribution this region. The result was absolute con- 
firmation the general truth the observations previously made. 
the higher levels the wells were found depths closely approximat- 
ing the heights above sea-level, the results being given detail 
memoir now have the these deeper wells there are scenes 
great animation watering times, hundreds sheep being collected 
together, while men and women seize the rope which brings the water- 
bucket. 

therefore this rain-absorbing property sand that may 
ascribe the flourishing Roman colonies Mariut, the presence small 
population the northern Delta, and the relative ease with which great 
armies passed across North Sinai, spite its markedly inhospitable 
conditions. The sand-deposits Mariut and the Delta are obviously 
connected with the present those Sinai may partly 
from that source and partly desert origin. 


Longitudinal Dunes the Libyan Desert. 


These have general very definite starting-point, beginning large 
measure from the remarkable depressed area which extends from the 
Moghara Oasis (80 miles south-west Alexandria) Siwa This 
lies south the high limestone-crowned Cyrenaic plateau, the southern 
slopes which are composed thick series sands. The depression 
itself near the ground-water level. Though fuller study the 
starting-point the dunes desirable, fair presumption that the 
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material composing them mainly derived from the sandy beds exposed 
this region. Once started the dunes extend the direction the 
prevailing wind. They are asymmetric character, uniform texture, 
their outlines being determined the angle rest the sand and 
velocity the winds, both general and temporary. 

The precise distribution these dunes has been clearly indicated 
map prepared Ball from the military surveys the Libyan Desert, 
especially those made Partridge and Williams motor-car expeditions. 
the same time difficult first sight account for their position, 
rising they high above the surface the plain, under circumstances 
where their existence might have been deemed impossible owing the 
sweeping action the wind. Yet not only are they considerable 
height, often rising over 100 feet above the flat surface around them, 
but they also frequently attain remarkable length N.N.W.-S.S.E. 
direction. The most notable these dune-lines the Abu Moharik 
series the east the oases, which said commence 29° 
lat. some kilometres south-west the Moghara swamp, 
and thence extends southwards for over latitude the direction 
Kharga Oasis. Its average breadth only some miles, whereas the series 
dunes composing has length approximately 400 miles. stated 
Harding King, these belts consist almost entirely crescent-shaped 
dunes. places these dunes are scattered and stand isolated from each 
other, with areas sand-free desert between them. other parts the 
dunes are more closely packed many the crescents join together 
form large clusters and the spaces between the dunes are also sometimes 
covered with sand.” 

There seems little doubt that there also close connection between 
the distribution the dune-lines and the relief the ground. The 
from the eastern edge the Bahariya Oasis, over 700 feet above sea-level, 
depression under the 300-foot All the main dune-lines are 
massed the slope between them. the same way the chief sand 
deposits the Kharga railway are just eastward the top ridge. 
This certainly suggests that the south-west wind, active agent the 
greater sandstorms, plays effective part dune formation. Winds 
from this direction would carry sand from the great sand sea the west, 
and from Bahariya Oasis, over the high ridge the east that depression. 
crossing the blown material somewhat protected its wind- 
shadow, and thus tends deposited the long descending slope. 
certain part may also rest the centre the depression, but most 
would piled the further western slope the gravel ridge which 
extends the Nile Valley, were steepenough. is, the remainder 
carried over this elevation the Nile Valley, and blown over the cliffs 
its western border, forming the golden-yellow drifts familiar all 
visiting Desert may divided into wind-shadow and slope- 
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piled varieties those east Bahariya Oasis belong the first-named 
category, while the dune-lines massed the slopes between the Suez 
Canal and Sinai Hills represent the second. 

the discussion which took place this Society few years ago 
(Geographical 51, No. April 1918, 252), Mr. Godfrey 
Sykes suggested that sand will move much more freely over other 
sand than will over the bare ground upon either side. given 
strong wind from one general direction, the tendency would heap 
the sand into long and gradually extending line rather than spread 
it. Also, the wind varies slightly and blows upon either quarter, too 
tends pile the sand back upon the wind-row rather than diffuse it.” 
This shepherding effect wind point two off the normal, also 
emphasized Mr. Hinks, doubt great importance determin- 
ing the longitudinal character dune-belt. 

The manner the formation sand-dunes has been subject 
interest since Mr. Vaughan Cornish brought the subject prominently 
before this Society. him the eddy front the obstacle the 
initial sand-mass important factor, tending restrict the forward 
advance the dune, causing rise the crest, while windward the 
sand tails away long slope. The material blown this inclined 
plane partly arrested the eddy and partly carried forward the 
wind, coming rest where the air-current bends down towards the 
ground surface beyond the vortex area. Thus originates first the individual 
dune, and then series them line, separated broad spaces clear 
sand. 

The discussion above mentioned indicated that many keen observers 
could not agree that eddies played the important part assigned them 
dune-formation Mr. Vaughan Cornish. have myself found pleasant 
shelter during heavy sandstorm the lee crescentic dune near 
Semna. Mr. the occasional presence eddy under the 
lee the dune crest, but when noted was always small dimensions. 
The extreme diameter was about feet, and the usual size was much 
smaller. This effects the deposition sand leeward small dunes, 
but when the latter rise heights from feet the eddy ceases 
important. This probably explains the variety opinion which 
has arisen this subject. small dunes horizontal eddy formed 
leeward air working round the corners, but the larger ones the eddy 
between the horns longer only small ones are formed the 
prolongation the direction the horns, giving rise smaller dunes 
front the main sand deposits. simpler explanation than that dune- 
formation line air-waves given Mr. Harding King, who regards 
the wind sweeping simple curve over the dune. bends down 
after passing it, and strikes the ground given distance beyond it, 
depending the height the dune. have not studied these dunes 
sufficient detail pronounce definite opinion the point dispute. 
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There are several agencies which diminish the facility movement 
dunes, and, sufficiently developed, cause them become anchored 
instead mobile. Rain falling them sinks in, and, where abundant, 
may form zone permanent saturation. the other hand, surface 
crusting may have similar retarding effect. have already seen that 
carbonate lime plays this part exceptional extent the Mariut 
district, and must certainly effective wherever limestone grains form 
any noticeable percentage the sand mass. these much per 
cent. has been noted even far south Kharga Oasis. Near the 
northern lakes salts various kinds must play the main part crust 
formation. 

the course the discussion this Society sand-dunes 1918, 
Dr. Mill found difficulty explaining the persistence the crust 
travelling dune, and its rapid restoration when broken. The explana- 
tion would suggest that there solution highly charged with 
bicarbonate lime close beneath the surface. the protective layer 
removed evaporation once takes place, and normal carbonate lime 
deposited cementing substance. 

Apart from the major sand deposit previously considered, there are 
some minor ones which have forced themselves one’s attention the 
course desert study. One the most interesting these strip 
sand-dunes, crowned sellim (Acacia Hayne) bushes, 
which extended for many miles along the west bank the river 
Amara, the North Sudan. the one side was bounded the 
steep scarp bordering the stream, and the other commanded broad 
wind-swept and rock-floored plain. such situation seemed more 
natural expect that the sand would blown over into the river, but 
seems most probable that the humidity the Nile mud bordering the 
river has had arresting effect. The high dunes south Wadi Tumilat, 
near Ismailia, would belong the same moisture-held type. was also 
noticed that, whenever approached areas certain granitic types 
the eastern Desert, the hollows the denuding hills were filled with 
blown but, apart from the striking occurrences have mentioned, 
the Egyptian wilderness, whether west east the Nile, relatively 
sand-free. 


Character the Western Libyan Desert Egypt. 


determine the true character the western Desert series 
traverses has been undertaken past years. 

road leading from the Nile through Moela Oasis [Wadi Muelih 
the return journey being the northern edge the Faiyum. 

second traverse was undertaken from Ibrim through Dunqul 
Oasis the southern end Kharga, the return journey being Kurkur 
Oasis, and thence within the desert area Edfu. The Rev. Ivo Carr- 
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Gregg accompanied the expedition volunteer, keeping temperature 
records, etc. This journey was one the greatest interest, because the 
guide left the usual roads try short cut. The razor-edge country 
traversed caused the experiences also more exciting nature 
than usual. 

The third crossing was made with Mr. Green from Edfu 
Shersher, the Arbain road, and thence northward through Kharga 
Oasis, the return the Nile being the railway. 

very interesting motor-car journey was also made with Major 
Montefiore from Shusha towards Bahariya Oasis connection with the 
water-supply for the desert railway, over 200 miles desert being 
traversed. 

The following remarks are based the experiences thus obtained, 
well study results due others, necessitated connection 
with the preparation the geological map Egypt published 1912. 

have already noted that the western Desert means 

uniform horizontal plain. reality broad plateau attaining 
maximum height over 2000 feet west Esna, the highest portion being 
thus between 24° and lat. then slopes gradually northward, 
falling levels 200 400 feet, though there seems higher ridge 
between Bahariya Oasis and Cairo. 
soon evident that the desert floor varies greatly according the 
rocks composing it. east and west the Nile near Cairo extends 
elevated region which covered with countless rounded highly polished 
pebbles brown flint white quartz, materials brought down ancient 
streams and spread out near the former shore-line. All the finer particles 
have been carried away the wind, and temperature variation effects 
are common, the flints being split into angular fragments which give its 
character this desert surface, known the Arabs Serir. Nor this 
portion the desert flat, our camel party after passing usually dis- 
appearing rapidly into some shallow hollow. 

Immediately pass outside the long belt (which rapidly narrows 
southward) where these conditions prevail, and enter those portions 
the desert formed limestones, the scene changes. Where the rock 
relatively soft breaks into series irregularly shaped fragments, 
which lie strewn over the surface. the other hand, the limestones 
are compact they form huge flattened slabs with roughened surface and 
edges, separated from one another broad cracks. 

Whatever the character the desert subject the sand-blast, 
often with marked geographical effects. The formation conical pro- 

jections hard rocks facing the prevalent wind direction well-known 
feature, also the standing out hard pebbles and fossils, the latter 
stalks the limestone which they protect from erosion. 

There are, however, wider features developed sand-wearing. Among 
the most interesting these are the fossil-strewn floors which cover 
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considerable areas the western desert. such character are the 
expanses whitened coin-like nummulites large size near Moela Oasis, 
which, when first seen from distance, were thought extensive salt- 
pans. Further the south, journeying from Kharga Oasis the Nile, 
areas were passed over covered with thousands sea-urchin spines 
accumulations small oysters, which give rise smooth, almost 
buoyant ‘surface, hailed with pleasure after wearying tramps over furrowed 
and warped limestones. 

the Eastern Desert, east the Nile, series strata are exposed 
containing huge flint concretions, often near feet diameter. the 
Western Desert (especially east Kharga Oasis) the more easily denuded 
limestones have been swept away, leaving the ground strewn with these 
harder melon-shaped bodies. Such areas are known the Arabs 
Battikh, Melon Country. 

Still more remarkable surfaces are met with when cross the desert 
south the dune-lines. evident that the sand-scour effective far 
beyond the areas sand deposition, for the hard limestone has been 
grooved into series ridges and furrows. This sand-cut 
hummock country extends across the plateau the cliff-edge dominating 
Kharga Oasis, while the cliff summit itself has jagged saw-like appearance, 
owing the gaps formed sand-erosion. 

remarkable region was traversed when attempting the short cut 
from Kharga Kurkur, the limestone plateau being scored over wide 
areas small scale. The ridges were only couple inches less 
height, but with sharp crests. bad was the ground that the speed 
the camel train was reduced nearly one-half. The fullest develop- 
ment sand-cut scenery was noted Shersher, where ridge 
limestone has been hollowed and carved into striking form. 

Further south, the northern Sudan, where sandstone dominates, the 
conditions are again different. Here everything swept away down 
harder surface, the result being tremendous plains such have been 
recently described Mrs. Forbes north Kufara. Sometimes relics 
earlier plane are preserved pyramid flat-topped hills rising from 
the flat surface. Such scenery can seen from the railway window 
one travels from Halfa Abu Hamed the road Khartoum. 

Yet again pass into areas where huge rounded boulders rise above 
the wide expanse. these more closely examined, they are found 
granite gneiss—no longer the familiar hard rock, but loose 
aggregate the component minerals resulting from the disintegrating 
action variation temperature. addition large cavities have been 
formed, due the sand-blast indicated the sand lying the 
hollows. Sooner later the whole the material broken and 
carried away. 
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The Oases. 


These great depressions, gems fertility set the most desolate 
surroundings, must always the greatest interest the geographer. 
They are two types, closed oases, such Bahariya, which are almost 
entirely enclosed scarps and open oases, such Kharga and Dakhla, 
which are bounded steep cliffs one side, but the other have only 
long, sloping, dip-slope rise. 

the case Bahariya, there seems doubt that lies the 
summit anticline, which, though small height, would have been 
greatly affected marine erosion rose from beneath the sea. 
this agency ascribe the disappearance the capping limestone 
which once extended across the area. With its removal softer strata were 
exposed, which, becoming subject wind-action and sand-abrasion, were 
eroded more rapidly than the harder limestone flanks. this way, 
according Beadnell, arose the characteristic inner depression, which 
has been described detail several occasions. 

Bahariya differs from the other oases the marked evidences 
former volcanic activity which displays, columnar lavas forming high 
plateau between Bawiti and Zabu, its two northern villages. Their 
presence indicates that the region was already zone disturbance 
early Miocene times. There every indication that the rise above 
sea-level took place the close the Eocene, for the oasis bordered 
shallow-water deposits which have since been eroded into the depression 
already referred to, while the north dark mass iron ore forming 
striking feature, and all probability fresh-water lake formation. 

the preceding pages have sought describe such features 
have come more especially under notice, and briefly mention such 
theoretical views seem offer the best explanation the present 

far have considered the western Desert from 
graphical geological standpoint. danger that familiarity 
may make miss recording the essential which strike the 
imagination first visit. Emphasize the variations level 
may, the main characteristic this desert its uniformity, especially 
the south. soon the plateau scarp ascended, far the eye 
can reach there nothing visible but plain, unbroken any conspicuous 
elevation, plain bare limestone rock strewn quartz and chert 
pebbles shimmering the sunlight. form life almost totally 
absent, being mainly limited the most inconspicuous plants, 
animals like the small rapidly running brown mantid, and 
the ubiquitous ant. Apart from these, some the expeditions 
living thing was seen, while between Kharga and Kurkur dead gazelle 
beneath dry bush, and two horned vipers under stone, represented 
the total. 

The meteorological conditions naturally vary greatly according the 
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time year which the traverses are made: Our coldest experience 
was met with our journey from Kharga Kurkur, when the tempe- 
rature fell 23° Fahr. water the waterskins was frozen, and the 
camel-men and camels suffered greatly from the bitter cold. During the 
previous crossing from Dunqul Kharga, the temperature fell every 
night freezing-point, although were then well within the tropics. 
the other hand, the height the plateau was nearly 2000 feet above 
sea-level. 

The other extreme met with during sandstorm periods. 
exceptionally severe disturbance this character caused lose our 
camp the desert north Bahariya, shelter being obtainable under 
the lee small boulder. the return journey were caught one 
the open plain, and had excellent opportunity studying the 
cyclonic character these storms. began heavy sand-driving wind 
from the south-west, which soon blotted out our view the camp which 
had left short while before that morning. Fortunately the camel-party 
joined before the view was completely shut out driving sand, which 
would have effectually prevented our forward movement had been 
advancing against the wind instead with it. was, were forced 
depend entirely the compass for our bearings. The wind gradually 
veered round north-west, when the wind-blown sand swept down 
one continuous blast, and was only towards evening that found 
slight depression where our tents could set up, and anchored means 
water-tanks. 

The method survey adopted was much the same lines each 
expedition. ‘The instrument used was the plane-table, distance being 
determined measuring-wheel, pedometer, camel-pace. When 
Mr. Green was with undertook the surveying, leaving 
free for geological and other observations. The Serir plateau was crossed 
speed miles day, the party walking from point point. 
Heights were determined barometer readings, compared with those 
taken the nearest meteorological stations available. 

usually took the local guide with for the earlier part the day, 
the baggage party packing and following. When reached and 
passed the local guide went ahead with it, the leading our party 
falling Ababda from the eastern Desert Egypt, who had been with 
since 1898, and had proved his exceptional ability tracker. 
were thus for most the time the remarkable position having 
one present who had been that portion that desert before; yet 
throughout our journeyings only once lost our camp, and that through 
bad leading the part the local Arab during heavy sandstorm. 


The Nile Valley. 


There has been little advance the general knowledge this important 
geographical feature since Colonel Lyons published the Physiography 
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the Nile Valley.’ There has, however, been collection considerable 
material the Survey Department Egypt, most the principal 
cataracts having been surveyed own lot fell the geo- 
logical examination areas connection with the question 
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The Nile Cataracts. 


the construction barrage alternative the raising the Aswan dam. 
What chiefly required the present time from the geographical stand- 
point careful survey wide regions east and west the Nile. Only 
this way shall able understand the meaning the great 
S-shaped bend the river which its most characteristic feature the 
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Northern Sudan. Large folds naturally suggest themselves, but evidence 
wanting their presence, and the reasons why barriers 
igneous and metamorphic rock suddenly appear various points along 
the course the curve, rising through the superincumbent 
Wherever this takes place the change the scenery striking. the 
sandstone areas the river flows quietly along, often between palm-groves. 
Immediately enters the region the igneous rocks its whole character 
changes. the mouth the Sixth Shabluka Cataract the river flows 
channel having almost uniform depth about feet, between 
high banks ancient lavas showing columnar structure. Further north 
the Fourth Cataract the scenery one tumbled granitic boulders, 
while the water-channels between the large islands have made their way 
along veins softer rock (porphyrites) which penetrate the granites 
lines parallel the river’s course. may interest note that the 
man who supplied our camels was the son the one who murdered the 
party returning from General Gordon Khartoum. 

The prosperous province Dongola again sandstone country, 
but immediately the ancient gneissose rocks reappear begins the Third 
Hannek Cataract, which was visited throughout its course. Here the 
rapids appear due every case bands granite which rise 
through the more easily eroded gneiss, and then extend into the desert 
either side boulder masses. and there the desert itself rise 
flat-topped hills nearly 1000 feet high, which are often formed cap 
columnar sandstone, with dark slopes basaltic rock, the invasion 
which the sandstone has undergone the alteration noted. 

From this point onward rapids begin, follow one another quick 
succession. Dal the river has cut its way through the joints the 
granite masses, which form picturesque islands almost filling the river 
channels. Round the smaller islets grow thick clumps willows, where 
the time our visit the hippopotamus still found home. Owing 
the destruction wrought this animal the growing crops, was 
killed the villagers. The crocodiles also flourish this neigh- 
bourhood, and these animals were frequently seen basking the sand- 
banks the stream. They seemed arouse but little dread; 
couple natives would swim each islet with the measuring staff, 
though they somewhat disliked going those where the willows were 
thickly clustered. 

would wearisome re-describe this wild country detail, seeing 
that General Butler has already done connection with the British 
advance southward under Sir Wolseley, when note deep human 
interest enriched the narrative. now putting together detailed 
geological account these cataract areas, fuller description will 
reserved. 

There is, however, one point which deserves special mention. Sound- 
ings taken downward several the important cataracts (Aswan, Semna, 
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Dal) have revealed the presence channels over 100 feet depth. 
seems scarcely probable that scour alone would produce such result, 
and suggests that true waterfalls were far more common the earlier 
days the Nile Valley than they are present. Another feature 
interest the spreading plains which frequently border the Nile, and 
appear ancient lake-basins formed period when the barriers 
across the river were yet not fully opened. Among the most important 
these the plain behind Wadi Halfa, and especially the well-known 
one Kom Ombo, which has now developed into large agricultural 
centre. The latter may have been formed behind the rock barrier Silsila, 
which are some the best known the early Egyptian sandstone 
quarries. 

Dealing with the Nile under more general aspects one has seen 
the course the work undertaken, undoubtedly one the most 
interesting its features observed where the Blue and White 
Niles join. The conduct the discharge operations 
brought home the relations the two rivers very forcibly. The means 
adopted for measuring the discharges were follows: rope was 
stretched across the stream from bank bank, and definite intervals 
marked knots string. The measuring party boat moved 
from point point thus determined, observations being made each 
case for depth throwing the lead, and for speed current current- 
meter lowered depth which previous study was regarded giving 
the best mean result. With breadth, depth, and speed current obtained 
these means, the total discharge was calculated. The four localities 
originally adopted for these observations were spot little above 
Khartoum the Blue Nile, another the White Nile above the junction 
the two third Kereri below the junction, and fourth 
Duem, 100 miles the White Nile. During the early summer months 
the proceedings were somewhat monotonous character, but when the 
floods began the Nile late July, conditions became exciting. 
The rope hitherto use was snapped the violence the stream, the 
sailing-boat wrecked the heavy wind, and while readings all 
could obtained, telegrams were arriving from headquarters asking 
for bi-weekly instead weekly observations each station. Matters 
were growing desperate, failure this stage would have meant the 
loss two years study. The problem was solved hiring the gunboat 
and buying the thin steel rope that one the local engineering 
companies was able supply. The new thick rope purchased the 
open market had proved utterly useless for the purpose. this means 
success was finally achieved. 

Before the floods began, many sandbanks appeared the river 
the Kereri station that was necessary seek for new one further 
downstream. suitable position regards breadth could found 
until the entry the Shabluka gorge, when the section already mentioned 
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proved satisfactory every respect. When examining portions the 
Fourth Cataract, the study the river had made under somewhat 
unusual conditions. The region very wild one, and the only means 
communication between the two banks means primitive canoes 
made from the stems the dom palms, more usually swimming 
inflated skins. most difficult for beginner this latter method 
obtain the right balance, and for own passages the various 
islands had two skins bound together ropes, which was sup- 
ported. The local guide, whom the rapids were familiar, swam 
front, short rope connecting us. From time time and another 
swimmer became involved oily-looking whirlpools, but any idea 
danger was lost sense exhilaration. Further north the Second 
Cataract were mostly able visit the numerous islands means 
rafts, propelled sturdy natives accustomed such work. 

There have been certain minor geographical changes late years 
resulting from the raising the Aswan dam. The great sheet water 
produced certain seasons the year has had the effect destroying 
the picturesque palm groves which once spread along the narrow strip 
cultivation fringing the river. The Berber inhabitants have been forced 
build their stone residences higher the desert slopes, and have 
felt keenly the loss the river border, the rich mud which enabled 
them raise satisfactory crops. 

Before leaving these cataract regions, attention may directed 
the picturesque effects which result from the handiwork man. 
must not forgotten that they continued strongholds monastic 
Christianity for nearly nine centuries after the Moslem conquest 
Egypt. Not only therefore have such well-known architectural 
features the rock-cut temple Abu Simbel and the fort Ibrim 
the reach between Aswan and Wadi Halfa, the two temples Kumna 
and Semna flanking the Semna cataract bar either hand, but there 
whole series monastic dwellings built the islands perched high 
crags above the stream. Frequently vague memories the castles 
the Rhineland are recalled these castellated edifices appear into view. 
Probably the most valuable contribution now being made the geo- 
graphy the Egyptian portion the Nile Valley the aeroplane survey 
undertaken the Survey Department Egypt. When the data obtained 
have been interpreted, they will give basis for advance most 
important order. 


Ma’aza Limestone Plateau. 


There one portion the Nile Valley and its borders which has 
received special attention late years, and which the effects erosion 
appear much more marked than elsewhere. This the region 
bounding the river both east and west from Luxor Assiut. Mr. Craig 
and suggested the British Association meeting Portsmouth 1912 


264 THE EGYPTIAN WILDERNESS 


that the characteristics observed might due the rain-laden westerly 
winds which now fringe the Mediterranean coast having been driven five 
degrees latitude southward during the period greater glaciation. 

One the most notable features the east bank the Nile the 
great size the bays which form the terminations many the larger 
valleys (Wadis Asyut, Dud, Gusab). valleys themselves have 
considerable extension inland, and one these was ascended for miles 
before there was any possibility mounting from the plateau. 
The successive phases the erosion are very clear and much interest. 
The highest portion the plateau the west and south Wadi Qena 
typical broad expanse which sun-fractured flints are often 
cemented into hard mosaic floors re-deposited carbonate lime. The 
streams first cut shallow valleys into the strata rich nummulites which 
form the surface beds, the hard flinty concretions remaining behind, just 
the the western desert (see 257). Immediately they 
penetrate certain nodular beds underneath, vertical-sided ravine 
once formed, bordered undercut white cliffs, the undercutting being 
due the splitting off layers crystallization salt. 

While there perfect freedom movement the high plateau, 
rapidly passes this denuding action into ravine-intersected 
country, from which there easy exit until the drainage lines open 
into the Nile Valley. 

the valley deepens passes from the nodular limestones into 
bastion series. Here the cliffs become still more conspicuous, weathering 
into bold reddish-tinted battlements, such determine the impressiveness 
the Thebes area Luxor. The strata here are marked the close- 
set parallel flint-bands, while rock-falls being frequent, these portions 
the valleys are strewn with gigantic Finally, their lower 
courses the valleys become true with steep vertical walls the 
upper part the cliff. Lower down every hard band forms ledge, while 
the softer ones give rise talus slopes which lies the débris fallen 
from above. 

For this region valleys and the high plateau into which 
they penetrate, propose the name the Ma’aza Limestone Plateau, 
being within the sphere influence the Ma’aza tribe. With Mr. 
Green (who joined volunteer capacity and undertook the map- 
ping, leaving free study the geographical and geological details) 
examined the whole area some detail during portions two seasons, 
while third expedition crossed the area from Asyut starting-point, 
going the full length Wadi Habib, the main southern tributary 
Wadi Asyut, and descending Wadi Qena its main eastern feeder, 
Wadi Gurdi. This formed part traverse the Red Sea which was 
intended cover much little-known ground possible. was 
accompanied Captain Davidson, who took excellent series photo- 
graphs (used illustrate the lecture) and interesting observations 
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temperature variations rocks different character and position 
relation wind direction. Fuller details this region will given 
work the Physical Characteristics Egypt,’ lately prepared 
for publication. 

While crossing the plateau, were much struck the sudden rise 
out domed hills which the strata dipped outward every 
direction. mostly occur the borders the area, and are four 
number, the principal being Gebels Fahdi and Fertila. These remark- 
able features were first considered being due underground 
igneous activity, but lately another suggestion has presented itself, the 
result being possibly due compression horizontal strata. Bailey 
Willis, his well-known experiments, has shown how such sharp upfolds 
are produced the small scale. 

The suggestion greater rainfall the past this portion Upper 
Egypt emphasized the development important masses travertine 
tufa the Western Desert, especially Kharga, Kurkur, and less 
extent Dunqul Oases. There are also similar travertines some the 
valleys the Ma’aza limestone plateau (Wadi Gusab) and the Nile 
Valley itself the same latitude. These deposits could only have taken 
place from streamlets charged with carbonate lime, time when rain 
was much more plentiful than present. 


Great Age Egyptian Desert Erosion. 


The very ancient character the Egyptian desert land area clearly 
indicated the vast amount erosion which its present scenery gives 
evidence. The great length the valleys (such Wadis Qena and 
Shait) which enter the Nile Valley its eastern flank bears witness 
the activity rainfall the past. longitudinal valley Wadi Qena 
has been deeply cut into the Nubian Sandstone for nearly 200 miles, its 
eastern border being formed high and precipitous limestone scarp 
which can only scaled one two points distance probably 
over 100 miles. the east this expanse (which practically plain) 
bounded the complex Red Sea hills, where paths are relatively few 
and often steep and difficult. Between the limestone scarp and Wadi 
Qena lies somewhat confused country, including vast, gently undulating 
stretches white chalk. These were traversed under trying circumstances, 
the shade temperature being 104° Fahr., with shelter available. 
the same time the intense glare was most trying. Indeed, the mapping 
this region was not free from some anxiety, camels had sent for 
water far-distant water-holes the Red Sea hills, the party being absent 
for four days from our camp. Had there been any delay its arrival, 
there was water-supply available within over 100 miles every side. 

South-east Qena the region occupied these soft strata becomes 
one typical bad land scenery. important hard bed tends form 
plateau, but the softer formations are rapidly denuded from beneath, 
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the unsupported portions are speedily broken off and carried away during 
storms. Thus the topography becomes remarkable complexity. The 
arid marly ridges capped flat surfaces rise steeply from narrow 
while their sides are scored innumerable miniature gullies, which 
have arisen along every joint-plane other line weakness. These 
major gullies are separated long steep slopes extending from the main 
plateau, which their are seamed miniature erosion grooves 
which cut deep into the soft and often almost powdery strata. The whole 
scene leaves the mind deep impression barren loneliness and utter 
instability. 

Wherever Nubian Sandstone present, eroded far more rapidly 
than the harder limestones overlying and the granites which lie beneath 
it. Consequently, where forms the surface rock the dominant features 
are depressions plains, except where, the larger valleys descending 
from the Red Sea hills, these have cut across it, producing relatively 
shallow These always offer grateful shade the traveller, and 
are pleasing the eye the cheerful brightness their tints. 

Further south, the railway between Wadi Halfa and Abu 
Hamed, the production plains smooth billiard boards may 
seen full development. One vast plane surface has been broken 
through, and can seen from the train forming the summit low flat- 
topped hills which rise out monotonous expanse where the mirage 
ever present. This the type country which, advanced further 
stage erosion, has recently been described Mrs. Forbes 
widely spread north Kufara. 


Erosion Effects the Red Sea Hills. 


This portion Egypt one great topographical complexity, owing 
the long period during which rain erosion has been active. Where the 
granite has been but lately overlain sandstone, first presents 
plateau features, but rapidly passes temperature-scaling and rain- 
weathering the rounded forms which characterize some its principal 
hills (Um Disi, Dara, Kassala). the erosive attack continues, the rain- 
water acting along joints and soft dykes brings out the deep-seated 
differences rock structure, and produces the diversity form charac- 
teristic the region. The hard red dykes felsite stand out brightly 
tinted crests, the soft veins are worn away steps, giving rise dark and 
forbidding gullies. These frequently offer considerable help ascending 
the hills, but usually terminate pass dominated each side 
forbidding precipices. 

The fullest effects denudation water are seen the highest 
ranges the central hills, where the main mountain masses rise abrupt 
slopes from the plains their feet. are usually long jagged 
crests, often narrow that only the most surefooted mountain goats 
can pass along them. Down their sides descend steep torrent grooves, 
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filled with boulders rolled from the heights above, and often their 
recesses there are temporary water-pools formed during storm. True 
springs are but rarely met with, and then usually the most picturesque 
surroundings. 


Rain Erosion Effects Schist Country. 


The greater part the Red Sea hills are divided regards rock 
structure between the granites and schists. The change from the one 
the other marked complete alteration the character the 
scenery. Where the schists appear the hills lose their bold form and the 
valleys their brightly tinted floors. Arid dull green ridges, with conical 
rounded summits, follow one another uninteresting succession, the 
dreary slopes are covered with broken fragments split into sharp-edged 
slabs, while the valleys are waterless, stony, and bare. The long period 
erosion which these ancient strata have been subject has caused 
them assume their present complicated topography, which single 
ridge dominates those which surround it. 


The Red Sea and its Associated Gulfs (Suez and Aqaba). 


For some time had been disposed regard these depressions 
far younger age than the Egyptian mainland, but recent studies tend 
indicate that they were already existence early Miocene times. 
There may considerable difference actual years, but not large 
one the geological period. seems probable that the nature their 
origin may yet become subject considerable controversy, the first 
ranging the combatants having begun. 

For many years the conception Prof. Suess that the Red Sea and 
the depressions associated with were tension rifts has remained un- 
challenged, and was re-emphasized Prof. Gregory the pages 
this journal African Rift Valleys,” Geog. vol. 56, No. 
July 1920, pp. 13-47). There had, however, been growing doubt 
this subject, which found vigorous expression letter from Dr. 
Ball (Geog. vol. 56, No. September 1920, 234). For him 
rifting tearing action, such the rift theory required, had not played 
essential part the geological history the region; the contrary, 
considered that compressional folding the crust had been the chief 
cause the faulting observed, and that the present surface configuration 
had resulted mainly from denudation and erosion acting subsequently 
the folded and faulted areas.- Unfortunately, both writers quoted 
during the correspondence that ensued. had been content 
detailed investigations, and each district was examined 
colleagues and myself also indicated the theoretical conceptions which 
seemed best satisfy the facts. Memoirs Messrs. Moon and Sadek 
North Sinai, and Mr. Madgwick the Suez area, have been handed 
the Egyptian Government for publications written these lines, 
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and quite conceivable that statements them may found 
variance with the views now suggested. Geographers will fully appreciate 
the desire one has not hamper workers the field pressing them 
one’s own conceptions; but the same time read these reports 
through together before left Egypt, and any differences would due 
further thinking during absence working leave England. 

The attitude several leading geologists, myself, this question 
has been indicated recent discussion (June which took place 
the Geological Society, and opening dealt with certain points 
which, being general geographical interest, may referred here. 

may briefly consider three areas: (1) The northern portion the 
Red Sea proper (2) the Clysmic (3) the depressions within the 
Sinai Peninsula parallel the well-known major one outside it, which 
includes the Gulf Aqaba, Dead Sea, and Jordan Valley. 


The Northern Red Sea (Western Egyptian Coast). 


This coast has only been explored very cursory manner since the 
Admiralty landed its surveying parties, but with the oilfield investigations 
now proceeding its characters will soon become more widely known. 
Members the Department Mines and the Geological Survey 
Egypt have, however, visited the coast wherever entry could made 
into the small harbours, protected coral reef, which are found from 
time time along it. This frequently involved bold and skilful naviga- 
tion, but Captain Morewood, then command the small but useful 
Government steamer Menagem, apparently enjoyed being put the test. 
was often happy experience for our parties, after tossing for hours 
the troubled waters the Red Sea, suddenly enter some peaceful, almost 
land-locked bay, where lay rest, surrounded the manifold richness 
life associated with coral reefs. Hunts for crayfish and edible oysters 
excellent bathes were occasionally the lighter occupations the cruise. 
The coast from Qosseir Ras Benas geographically simple its 
structure, only thin fringe low hills (seldom much miles 
width, and consisting limestones and gypsum) extends between the 
sea and the more prominent ranges the Red Sea hills. These consist 
granites, gneisses, schists, and have the surface features which 
characterize the particular rocks determining them. They are usually 
overlain the seaward side ancient coral reef, which plunges 
steeply beneath the gypsum. 

From what had been previously written Suess and Blanckenhorn, 
had expected find evidence marked fractures the junction the 
igneous hills with those sedimentary character. such evidence 
has been obtained, and the discussion the Geological Society 
above mentioned have pointed out that the Red Sea may have 
originated from direct erosion arched portion the Earth’s crust 
without involving any conception tension cracks. The great width 
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the Red Sea compared with the minute nature the elevations 
its flanks, makes unnecessary call vast physical changes the 
facts present known us. 


The Clysmic Area. 


The above name (derived from Clysma, the Roman name for Suez) 
has been adopted avoid confusing this wider region with the Gulf 
Suez, which occupies small part it. The Clysmic Area may 
defined the expanse lower confused hills and plains which, with the 
shallow Gulf Suez, lies between the northern Red Sea hills, the two 
Galalas, Ataqa, and Geneffe ranges the west and the marked scarps 
western Sinai the east. 

Often standing the deck steamer, while passing along 
portion the west coast Sinai, Lhave been impressed the wild 
confusion the white limestone hills the foreground, behind which 
rises the great granite scarp, capped Carboniferous sandstone, looking 
absolute repose. again, further south, the long, low ranges 
El-Melaha and Zeit the Egyptian side and Araba the Sinai 
coast, rising such uniform heights about 1400 feet above sea-level, 
while behind tower the Red Sea hills mountains Sinai, where the 
ranges rapidly reach heights from 5000 over 8500 feet above sea- 
level. this region the more detailed study undertaken over wide 
portions the area suggests that these surface differences, while 
emphasized erosion, are nevertheless based fault movements. The 
deeper-seated solid granitic masses undergoing uplift would produce the 
effects observed. Again, the Red Sea, the minute nature the eleva- 
tions relation the breadth the area makes difficult explain 
the features observed resulting from tension. While the Red Sea 
might more purely derived erosion, there seems doubt that the 
Clysmic Area (in which the boundaries with the igneous hill ranges are 
marked the most striking faults) fault-controlled type. 

The region very windy one, especially during the spring. few 
months ago Belgian professor, acting for oil company, called upon 
and inquired whether this characteristic was usual one, whether 
had been there for exceptional season. His attention was called 
the Meteorological Notes” the memoir the late Mr. Barron and 
myself the Eastern Desert Egypt,’ 1902, 95, where reference was 
made the heavy sandstorm Abu Nakhla, which rendered the putting 
tents impossibility, the sand and gravel sweeping continuous 
stream from the north-west. The party sat with heads enveloped rugs, 
and ate cold tinned soup mixed with sand the evening meal. 
tables blown upside down, and incidents like nature, are common 
occurrences when working this area. 
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Southern Sinai Peninsula. 


Space forbids dealing any detail with district which nine 
months was spent deeply interesting research, the results which have 
been described the late Mr. Barron’s memoir Western Sinai, and 
mine the south-eastern portion the peninsula. its general 
characters the highland portion the south agrees with the Red Sea 
hills Egypt. But erosion does not seem have been long action. 
The valleys are deep and relatively long, but the hills are not worn down 
the roots marked extent. 

The region more subject rainfall than the case Egypt, violent 
thunderstorms being frequent the winter. Nearly every year snow falls 
the higher summits, and January 1899 ascended Gebel Sabbagh 
(over 7000 feet high) with snow filling every cleft and hollow. 
consequence vegetation more met with, and there are small 
perennial streams for short distanees and almost jungle growth some 
the main valleys, such Wadis Isla, Feiran, and Hebran. The leopard 
still lives these mountain fastnesses, and conies run among its rocks. 
The makes its home beneath granite boulders, while the ibex 
frequently met with. The latter, when disturbed, always makes for the 
highest summits, while the graceful Dorcas gazelle, which fifteen were 
seen together one time, generally keeps the valleys. 

There are certain narrow valleys the eastern portion this area 
which are the deepest geographical interest. They are long narrow 
depressions parallel the Gulf Aqaba, and obviously connected with 
faulting, Cretaceous limestones and Nubian sandstone occur along 
their course between walls granite. These softer materials have been 
largely removed rain erosion, that the valleys are fault-controlled 
rather than fault-determined. Their closer study will have very direct 
bearing the origin the longer Sea depression, which 
seems the same nature, but developed larger scale. 
their characters they approach most nearly one’s conception 
and the idea opening under tension connection with their 
formation was very present mind, thought them 
cracks produced the granite the result local tension developed 
during general compression, but final conclusions must reserved until 
the area has received closer attention than has yet been 
was hurriedly examined companion, the late Mr. Skill (who 
fell gallantly fighting for his country France during the late war) 
and myself the close very tiring season and the heats May. 
Mr. Skill’s great desire was member the Royal Geographical 
Society, and his wish was gratified the close expedition which 
reflected the highest credit his work and devotion. 

broadly conclude, connection with the present controversy 
the rift question, that 
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(a) The northern portion the Red Sea shows evidence large 
faulting, and can easily explained erosion fold. 

(4) The narrower Clysmic Area both folded and faulted 
remarkable extent, differing most markedly from the Red Sea region. 
The boundary between them marked line which prolongs that 
the Dead Sea and Gulf Aqaba depression, the northern side 
which lie the land surfaces the Clysmic Area and the shallow waters 
the Gulf Suez (25 fathoms deep), while the south are the 
several hundred fathom depths the Red Sea. this line specially 
call attention, though not professing explain its reason. 

The very narrow valleys south-east Sinai and presumably the 
Dead depression are obviously fault-controlled origin, and 
close study required indicate what part tension compression have 
played determining them. Erosion the cause the actual valley 
character. 

have avoided bringing the question isostasy into consideration, 
because have yet data which enable discuss these features 
from this point view. 


The Industrial Development the Egyptian Wilderness. 


first sight would appear though these desert regions would 
make but little appeal man, and would indeed remain outside the sphere 
his main activities. This, however, has not been the case. very 
early times there were wanderers over the plains the Western Desert 
and the plateaux east the Nile, their presence being borne witness 
the frequent finding flint implements most unexpected localities. 

had curious fascination for the early Egyptian monarchs, who 
spread their explorations far and wide south lat. 26° N., though extend- 
ing their sphere operations but little north that line. region 
bounding the road and that east Edfu received particular 
attention. All the important gold-mines the eastern desert probably 
date from this period, the quartz veins being pursued their narrowest 
limits order obtain the gold, which often most richly developed 
the smaller stringers. 

The emerald-mines Sikait are well known, also the quarries 
green slate and breccia verde antico, Hamamat, the 
road, the age which indicated the abundance hieroglyphic 
inscriptions the rock 

Whereas the Egyptian clung the Upper Egyptian Desert, the 
Roman extended his activities far and wide. The Egyptian built his 
temples the northern end Kharga the Roman emperors were 
not content till they had built the extreme southern end, 
the little oasis Dush. the wonderful underground 
water-channels Kharga and Bahariya Oases, well many the wells 
which these part owe their fertility. 
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Surveyors sent out the emperors Claudius, Hadrian, and Trajan 
searched the wild hills for ornamental and their activities 
owe the discovery the beautiful Imperial porphyry Gebel Dukhan 
and the grey granite Mons Claudianus, both localities situated well 
the north lat. Roads were established from the Nile these 
working centres, series Roman stations with baths being built con- 
venient distances. The workings must have come somewhat abrupt 
end, there are huge granite pillars lying the valley Mons Claudi- 
anus ready for transport, and large sarcophagus has been partly cut out 
the rock the same district. 

From the Roman period onward the desert seems have lapsed into 
silence, except the extreme north, where monks founded the earliest 
monasteries St. Antony and St. Paul the foot the southern Galala 
hills. Sinai also became important monastic centre, the Emperor 
Justinian founding the famous monastery the foot the traditional 
Mount the Lawgiving. 

There little evidence any attempts development the desert 
resources during the period Arab and Turkish domination. new era 
opened during the middle last century, when the great Khedive 
Mohammed Ali had explorations undertaken various European ex- 
plorers, among the most notable being Figari Bey. long list British, 
French, Italian, and German explorers could given whom the 
desert exercised peculiar attractions. their efforts the traces the 
Egyptian and Roman activities were rediscovered and described. 

When the British occupation Egypt took place after the events 
1882, the desert studies became more systematic. Colonel Lyons, follow- 
ing his well-known patrol expedition through the oases, became head 
the Geological Survey 1896, and both that capacity and sub- 
sequently Director-General the Survey Department gathered round 
him band earnest workers who considered the various problems 
presented them scientific spirit. 

Messrs. Barron and Beadnell, the first members the Geological 
Survey, were deputed examine the borders the Nile Valley, and 
before the season was out the late Mr. Barron announced the discovery 
phosphate beds Gebel Qurn, near Qift. the following year and 
were associated the wider exploration the eastern Desert, and 
while studying the region east Qena, examined small plateau miles 
eastward that town Wadi Hammama. our deep interest Mr, 
Barron re-discovered the phosphates this spot, while practically the 
same moment found specimen the Cretaceous cephalopod 
This absolutely fixed the position the strata the geological 
scale traced the phosphates across the Egyptian Desert, finding them 
developed near Qosseir and various points the neighbourhood 
Safaga. Samples obtained surface indicated average per cent. 
tricalcic phosphate. 
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The discovery aroused the interest those engaged the phosphate 
industry, and Mr. Crookston, Glasgow, sent Mr. Theodore Greaves 
look into the matter from commercial standpoint. The latter found 
trenching that the surface phosphates were associated hid far richer 
per cent. variety near Safaga, this finally leading 
the foundation the important enterprise which has its centre Safaga, 
whence railways penetrate into the interior. Various other localities 

recorded were soon submitted examination, Italian industry 
springing this way Gebel Nakheil, near Qosseir. 

Meanwhile had been obvious from the geological structure 
the country that the phosphates must somewhere approach the Nile, and 
when travelling Khartoum for the discharge operations noted 
Mahamid station, Upper Egypt, the place from which operations 
should was surprised one day receive letter from Mr. 
Monson, then agent for Boghos Pasha Nubar, asking supply him 
with (if remember rightly) 25,000 tons Egyptian phosphate. reply 
was pointed out that these had still obtained, and further 
correspondence Mahamid was mentioned starting-point. Mr. Monson 
acted the suggestion, and before the season was over had located 
the phosphate deposit Sibala, the station north Mahamid, where the 
bluff containing these beds comes down the river. This led the 
foundation second area the phosphate industry, which developed 
Egypt excellent example co-operation between scientific study 
and commercial enterprise. the same way the manganese ore dis- 
covered Mr. Barron Western Sinai now being exploited large 
company with its port Abu Zenima, about midway the eastern side 
the Gulf Suez. Another period great activity occurred the 
eastern Desert Egypt when the Department Mines was founded 
under Mr. John Wells 1905, gold and petroleum being the products 
which attracted the main attention. Some very rich gold ore had been 
found the mine Garaiat, near the great Wadi Alagi the 
desert south-east Aswan, this leading the exploitation many the 
gold-mines worked the Egyptians. the other hand, the proof 
the Department Mines that light oil was present Jemsa led the 
dividing part the coast-line the Gulf Suez between number 
companies. 

April 1908 the first oil-well was bored Jemsa, yielding petro- 
leum rich benzene, and several those which followed were equally 
successful. From early period (January 1908) this development 
the Egyptian Government had appointed inspector under super- 
vision collect samples and watch the progress the work. Shortly 
after this general inspection was taken over the Department Mines 
under Mr. Greaves, while series topographical and geological surveys 
the adjoining regions were commenced. When Colonel Lyons left 
Egypt, the work thus begun was continued under Mr. Dowson, the 
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field-work being confided Dr. Ball and the present writer. general 
statement the results has been lately published Mr. Dowson, 
the Acting Financial Adviser, ‘Note the Programme and Policy 
the Egyptian Government with regard the investigation and develop- 
ment the Petroleum Resources Egypt,’ these need not further 
referred to. The arduous work undertaken many the companies 
would afford material for equally interesting account, but their records 
are not rule made public. 

When the members the Geological Survey first wandered over the 
desert 1897, the region was barren all human industry. Strains 
music from and liner passing along the great highway India 
occasionally reminded the larger world outside. To-day can put 
into the flourishing ports Abu Zenima, Hurghada, Safaga, Qosseir, 
Jemsa, where the most hearty hospitality extended the visitor the 
companies. Many these employ scientific men, who gladly welcome 
their co-workers the Government service, and seek with them not only 
advance general knowledge but aid commercial expansion. 


Before the paper the President said: The lecturer this evening upon the 
Egyptian wilderness will speak with great authority, because has spent 
many years Egypt and now Director the Geological Survey. will ask 
Dr. Hume give his lecture. 


Dr. Hume then read the paper printed above, and discussion followed. 


Colonel Lyons: Dr. Hume has spent upwards quarter 
century Egypt, and considerable part each year traversing the desert 
geological work. Therefore speaks with authority, and with wealth 
illustration the physiography the desert, with which not think any 
others can compete. has put before you this evening, most perfect 
manner, think, the varied character the desert Egypt—I may rather say 
north-east Africa—and has done with characteristic accuracy and 
without exaggeration. Those long sand-dunes pointed out the western 
desert are most interesting. not quite follow his calling the aid the 
south-west wind but never mind. When were out there first 1896, and 
were crossing that desert and fro without any definite knowledge how far 
these longitudinal dunes extended, was not infrequently most unpleasant 
surprise when coming back towards the Nile, rather short water and supplies, 
and with tired camels, see the morning sunlight that hard white line 
the horizon which meant sand-dunes, with complete ignorance whether 
they were going take hours days get across them, and whether not 
laden camel might not break his leg. There are possibilities that sort always 
present any one working with small geological party the desert. can 
remember more than once being state very great anxiety for days 
time, when news one small band another did not arrive. small party 
usually meant only two Englishmen and such camel men they had with 
them. fascinating area work over. You are free where and 
when you like and you are geographically geologically interested you 
have infinite wealth problems solve and therein lies one the very 
great difficulties, both geographical and geological. You lay out your plan 
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cross the desert the best your judgment, and you hope solve some 
problem another, the form the country the series the rocks 
that you have mind. You pass round one side these very awkward hill 
ranges which Dr. Hume has described, and often not may that the 
key your whole problem just the other side, and you cannot stop—your 
water limits you, the camel forage limits you, the food the men limits you. 
say frankly most wonderful thing, the enormous amount accurate 
information which Dr. Hume and others have collected conditions which 
from their very nature make extreme difficulties obtaining the whole the 
evidence which you require. You will have seen that, moving over those 
deserts the same question navigating sea. Your guides are not very 
much help. You get man who knows certain number valleys where his 
camels graze, and for that district guide. That applies mostly 
the Red Sea area, where the scanty rainfall provides little forage. But 
the western desert where absolutely arid there are camels wandering, 
except the north, for lack forage, and therefore you have find your own 
way, and one and all the geological parties have had determine their 
position observation every two three days, and with that and the traverse 
dead reckoning, have had locate themselves, and not infrequently use their 
location the basis feel for the next water spot the edge oasis. 
think you will see the enormous amount work Dr. Hume has done. 
may congratulate both ourselves and Dr. Hume the extremely vivid and 
valuable series types desert scenery that has shown this evening, 
and hope portion them may find their way into the text-books 
geography. 

Mr. HOOKER: May the oldest English resident Egypt say few words, 
based over forty years’ experience? have had the pleasure knowing Dr. 
Hume from the first moment when came Egypt, and have watched that 
great care with which has carried out his most difficult work. Dr. Hume, 
probably more than any other man, has laid the foundation for the industrial 
development Egypt. The phosphate development has been mainly his 
work petroleum research has been undertaken under his direct supervision 
and therefore have look upon him great pioneer industrial 
problems. great debt gratitude due Dr. Hume from the Egyptians 
and from his own countrymen, for the good work has been doing. 

The PRESIDENT was glad hear Dr. Hume say the very end his 
lecture that looked upon his life the desert with enthusiasm and even with 
affection. For those who have travelled across deserts know what very 
peculiar fascination they exercise upon us. have the sense great expanse 
and absolute freedom. And when there are distant hills have those 
wonderful morning and evening effects colour upon the mountains. the 
Gobi Desert Mongolia saw very much the same phenomena have been 
described Dr. Hume. There see the hills under the influences 
cold and heat gradually melting away into long even slopes. Although 
very fascinating travel across the desert (in spite all the troubles and 
inconveniences), and although there are many problems pure science 
interest us, yet one often thinks whether those vast expanses country, 
utterly useless for human habitation cultivation, there may not anyhow 
mineral wealth which would use mankind. was therefore great 
interest hear the end the lecture that the Egyptian wilderness there 
mineral wealth, phosphate, oil, and coal, and satisfactory find that the 
Egyptian Government are making use them. heard few days ago oil 
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being discovered Indian state ruled native chief. engineer 
came the chief and said had discovered enormous quantities oil his 
State. The chief said, Are you certain that there are enormous quantities 
oil State?” The engineer replied, Yes, quantities all over the State.” 
The chief replied, “All right, let remain there then.” satisfactory 
know that the Egyptian Government not intend let remain there, but 
let used for the good mankind. sure you would like thank 
Dr. Hume your behalf for his valuable lecture. Colonel Lyons has referred 
his accuracy. There are some travellers who speak the truth, but not the 
whole truth, and there are others who speak good deal more than the truth 
Dr. Hume one those who not speak the whole truth, because had 
told everything should have perhaps realized more vividly what are the 
hardships and risks which travellers those deserts have undergo before 
they bring back here the valuable information such have had this 
evening. your behalf beg thank Dr. Hume for his most valuable 
lecture. 


THE MOUNT EVEREST EXPEDITION 


HREE long cablegrams and beautiful series photographs have 
been received from Colonel Howard-Bury, but not even the 
slightest sketch-map has come from the expedition, though the officers 
the Survey India were reported some time ago have surveyed gooo 
square miles country. Without any map, except that which has been 
pronounced valueless, and which any case shows few the names, 
are the necessity making work imagination accompany the 
promised photographs this number the has been 
pleasant exercise piece together the scattered details topography 
from the cablegrams and the titles the photographs, and hang 
the patchwork the rare points fixed the Survey from the plains 
India. 

way running comment the photographs may summarize 
here the earlier stages the expedition, which left Darjeeling May 
and cross the Tista valley and climb the Jelep La. the pouring 
rain this tropical valley photography was difficult, but there picture 
the rhododendrons the path which broke the Government mules. 
Once over the Jelep into the Chumbi valley, the rains and leeches 
were left behind; but the long ascent Phari the head the 
valley the mountain dysentery attacked and weakened the older members 
the party, which lost its most experienced mountaineers the death 
Dr. Kellas the pass before Kampa Dzong and the breakdown Mr. 
Raeburn, who was sent down from Kampa Dzong June Lachen; 
was left there Mr. Wollaston charge assistant surgeon; and 
that the last that any one has heard him. 

The Tibetan’s strange genius for architecture shown every photo- 
graph building that comes hand. The wall and towers flanking 
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the glacis Kampa Dzong the fort Tinki beside its lake waterfowl 
(Plate 4); the magnificent range monastic buildings the hill 
Shekar Dzong (Plate 7); the sumptuous country house Lumeh 
the Rongbuk valley near Mount Everest (Plate 10), are the work 
mean architects, style severe and stately which seems first sight 
unrelated either Chinese Indian, but great deal better than 
either. bye-product the expedition must have monograph 
this art from sympathetic pen—say one the architects 
Imperial Delhi. 

leaving Kampa Dzong the expedition was new country, never 
before seen Europeans; very high, but open and easy country, with 
sympathetic inquisitive villages, and officials who interpreted spirit 
liberal courtesy the orders from Lhasa for facilities the expedition. 
have photographs from above the Tinki pass looking back over the 
country through which the expedition passed (Plate 5), and others from 
hill overlooking the junction the Yaru and the Arun (Plate 6); the 
place where they marched, for gas-attack” over quick- 
sands But without map the photographs are tantalizing 
and unintelligible. 

All the way Tingri the travellers had Mount Everest far their left 
flank. The glacier-fed tributaries and the Bhong Chu itself were all 
that season unfordable, that more direct approach the 
mountain could found. The road even made diversion some way 
north out the main valley Shekar Dzong, which the cablegram 
published July gives most interesting account. The photograph 
Plate shows the foreground the Chinese tent pitched the 
Dzongpen Shekar for the entertainment the expedition. Halfway 
the hill the monastery with 400 lamas, connected walls and towers 
with the fort above, and again further walls Gothic- 
like structure the summit, where incense burnt. excellent 
photograph the Abbot, taken Colonel Howard-Bury, has spread the 
fame the expedition, and prints have been begged for monasteries all 
over the country. 

With the arrival Tingri June the initial stage was safely 
passed, and parties got work once. Mr. Wollaston, forced 
marches, reached Tingri June from Lachen: the following day 
the mountain party Messrs. Bullock and Mallory left for Mount 
Everest, and June Captain Wheeler and Mr. Heron started for 
their surveys the Khombu glacier district. June Colonel 
Howard-Bury followed them: visited the Khombu glacier and pass 
take the admirable photographs which reproduce went over the Pusi 
into the Rongshahr valley, and down the gorge shown Plate 
then marched east visit the Alpine camp the Rongbuk valley, and 
after visit Kharta returned Tingri July 11. far can 
judge, all the photographs Plates were taken this journey. 
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The first march from Tingri towards Mount Everest leads bridge 
over the Kyetrak glacier-stream from the glacier. This 
apparently the stream named Keprak the Indian 1/M map. The 
bridge probably the same that described later telegram 
Netsogu. The second march leads Zambu, whence from neighbour- 
ing hill the important photographs and were taken. The monastery 
with bridge over the Rongbuk stream, must lie near Zambu. 
Lumeh, with its fine house (Plate 10), must some distance the 
Rongbuk valley, and somewhere the same neighbourhood the large 
Rongbuk monastery 16,500 feet. The snout the Rongbuk glacier, 
covered with moraine, and shown Plate 13, presumably higher 
the valley, but not far, for the Alpine camp sunny shelf high above 
the left bank the Rongbuk glacier” only 1500 feet higher, From 
Zambu Mount Everest said miles: the Alpine camp miles 
from the summit, and also miles the valley from unspecified point, 
probably the Rongbuk monastery. Hence Chhobuk, Lumeh, and the monas- 
tery must all lie within miles the hill from which photographs 
11, and are taken. This the valley where birds and beasts are 
tame, and the burkel come down every morning fed the hermits. 

described north Mount Everest, but probably good 
deal west north, one may conclude anything from the following 
argument: From point miles due north, and height 17,000 feet, the 
two peaks Pk. 6/71 (23,420) and Pk. 7/71 (23,080) should seen 
just the left the mountain, and little higher elevation. The 
peaks lettered and fulfil this condition, except that they are too 
far the left comparison with their distance apart and that appears 
rather higher than AH, instead the reverse. But the point 
north-north-west the configuration comes right. Now compare with 
Plate from nearly the same point, but looking Pk. 3/71 
(25,990), lettered the plate. What are the mountains the 
right? The scale the second picture evidently, from the foreground, 
greater than that the but reasonable assumption for the 
view-point does seem possible fit Peaks BB, BD, and photo- 
graph the positions the peaks west 3/71 the triangulation 
chart the Survey India: too far from BA, too near BB. 
Reference Synoptical Vol. 35, shows however that Peaks and 
sheet depend each pair only rays, and their heights each 
single observed angle elevation; therefore they may very well 
spurious. The same true Peaks and this sheet, but they are 
confirmed the photograph. The conclusion that the 
peaks Index sheet are doubtful value the problem. 
have provisionally assumed that Pk. 5/71 (26,867) 

Turn now the detail the head the valley, Plates and 14. 
The peak must near 26,000 feet. Can the dark rock peak 
seen Mr. Freshfield from the Chunjerma La, and photographed Dr. 
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Kellas last December from the Kang La? (see Geog. for April 
last). Its eastern snow-slope against the identification, and Dr. 
Kellas’ results convinced him that the rock peak further east. But 
interesting note that Dr. Kellas’ photographs seem show the head 
this valley. One thinks identify with some confidence the 
originals the small peak and the long ridge running south-west from 
it; and make out that this ridge sinks comparatively low col before 
joins the massif Mount Everest. The similarity detail striking 
but there are grave difficulties accepting the One may, 
however, with fair certainty identify the much-discussed 
with Peak 8/71 (23,800), which hidden Peak (AF) our 
photographs and one may hazard the identification the snow-peak 
the right with but the wedge light-coloured rock flecked with 

have yet details the reconnaissance made Messrs. 
Bullock and Mallory but easy see that the whole the northern 
and western faces the mountain are desperately steep, not inviting 
first attempt those sides. The peak 23,000 feet they climbed 
must have been AP. Unfortunately their photographs seem 
have been unsuccessful, and must wait for the results Captain 
Wheeler’s photographic survey. The climbers had plan crossing 
into the valley the high pass eastward, perhaps 
between and but frequent snow, and great doubt where they 
would come out, made them think better it. 

There great gap our knowledge the country between the 
head the Rongbuk valley and the head the Khombu glacier, some 
miles west. his letter before starting thither Colonel Howard-Bury 
spoke intention working along the base the intervening peaks 
until found the Alpine party; but his cablegram says only that 
moved over” there, and photographs have come hand suggest 
that got into the Rongbuk valley otherwise than way Zambu, 
that approached Zambu otherwise than the bridge over the 
Kyetrak Netsogu. 

Thanks the admirable photographs made his tour the 
parties, our knowledge the Khombu glacier and pass more detailed 
than that any other region present. The Khombu pass (19,000 feet) 
“used certain extent Nepalese traders, but usually there are 
good number casualties every year.” The road from Tingri seems 
keep west the Kyetrak river. photograph (Plate 15) 
looking across the valley from hill above the bridge—perhaps not the 
bridge Netsogu—and whole series pictures shows the succession 
peaks the eastern side the The tributary glacier from 
Peak 5/71 (26,867) clearly visible Plate but glacier from 
Mount Everest runs westward the Khombu. Somewhere the 

neighbourhood the fine peak Chorabsang (Plate 22)—a new name 
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There difficulty making out that lies west the pass, between 
and the Pusi La; but Peak otherwise Peak 1/71 (25,483) 
Probably yes: what has become photograph 15? But that 
case the Khombu pass, which seems the old Pangu La, further east 
than the map shows, and the summit the pass further south, there would 
room for glacier miles long, and possibility glacier from 
Peak much displaced with reference the others from different 
points view that must lie well the south, and very high; but 
there nothing corresponding the Index Charts. The identifica- 
tion the peaks the eastern side the pass, from one photograph 
another, quite easy from the characteristic shapes the rock faces: 
there are the collection two other photographs, one 
beautiful snow-peak, which may probably the western side, south 
Chorabsang. 

After day two this glacier with Mr. Heron, Colonel Howard- 
Bury and went over the Pusi pass into the Rongshahr valley, where are 
the lovely rock garden shown our last photograph, and the splendid 
gorges gneiss. The upper part the valley open and easy, with 
groves juniper and willows, gardens primulas and gooseberries but 
the gorges below are impracticable for transport, and hardly passable 
coolies: whence, perhaps, the necessity for using the higher Khombu 
for such trade goes between Nepal and Tingri. The accepted 
boundary between Nepal and Tibet lies three marches down the 
Rongshahr valley from the pass, and the larger valley which Nilam 
lies, the west, also Tibetan, for the Dzongpen invited Major Mors- 
head and Mr. Wollaston pay him visit there, and they took the 
expedition’s largest camera photograph Gaurisankar and 
the Mount Everest country, many other places, the gorges some 
way down the valleys, and not the watershed, are the main topographical 
obstacles and the natural frontier. 

From the Rongshahr valley Colonel Howard-Bury went the 
Rongbuk, and thence Kharta, make arrangements for the change 
base. gives indication his route this occasion, but remarks 
that was three long marches over miles from Rongbuk, and long 
way from its place the map; and got back Tingri July 11, 
miles the last day. ‘The next few days were spent 
developing the photographs which now reproduce. Major Morshead 
and Mr. Wollaston left for Nilam the 13th, rejoining August 
Kharta. July the base camp left Tingri for Kharta, picking 
Messrs. Bullock and Mallory the mouth the Rongbuk valley. 

From this point have photographs elucidate the description 
the march the telegram from Kharta dated August and letters 
from the expedition later than those dated July had arrived the time 
writing (September 17). None the names are the Indian map, and 
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the only details the route are these From the first march 
Rebu (apparently down the valley the Rongbuk river), picturesque 
village with good cultivation barley and mustard, and splendid flowers. 
From Rebu long march miles over the Doya (17,000 feet) 
Chongpu, some miles beyond the pass. The next march gained the main 
valley the Arun, still called the Bhong Chu, and miles down this 
valley the confluence the Kharta Tsanpo, and apparently the position 
the elusive Kharta, where height only 12,300 feet house 
and garden had been hired for the new base, high above the valley 
river terrace, grove poplars and willows. 

The records the Survey India must made some day reveal 
the information (doubtless from native sources) upon which Sheet 
the old series was compiled was sad exercise imagination. 
Kharta there shown miles from the southern edge the Sheet 
broad valley which might the lower Rongbuk, track leading 
the Popti La. Kharta proves something like miles further south, 
probably the next and the main stream the Arun perhaps 
miles further west than conclude from the cable- 
gram dated Kharta, August 17, which mercifully came hand much 
quicker than usual, clear the situation. 

Colonel Howard-Bury there describes how, August followed 
the tracks Messrs. Mallory and Bullock the valley the Kharta 
Tsanpo, through broad fields barley, well-cultivated and populous 
valley. After miles turned side valley (evidently the left), 
and the following day after steep ascent gained the Langma 18,000 
feet,t whence looked down the confluence three glacier valleys, 
one from Makalu, one from Mount Everest, and the third from the north- 
eastern peaks. The Kangdoshang glacier, formed the base the 
tremendous northern cliffs Makalu, sweeps right across the valley, and 
the glacier stream from the Kangshung glacier Mount Everest passes 
under ice cavern. The head the valley, some miles up, 
filled the semicircular cliffs Mount Everest. Above the Rakbar 
glacier stream (apparently that from the peaks north-east Mount 
Everest), and above the barrier the Kandoshang glacier, are grassy 
pastures and yak-herdsmen. But cliffs the mountain are sheer 
black rock over which hanging glaciers discharge masses ice all day 
long feed the Kangshung glacier below. 

The valley perhaps the grandest the world, but does not offer 
promising approach the mountain. The mountaineers have therefore 
turned their attention the upper valley the Kharta Tsanpo, and are 
exploring its head, which somewhere the mass high peaks north- 


apparent from Dr. Kellas’ photographs the Kang that the main gorge 
the Arun runs much closer the peak Makalu than the map shows. 

This pass seems north, and the Kangdoshang glacier west 53, Pk. 
1/72 (25,413), which conspicuous Dr. Kellas’ photographs. 
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east Mount Everest. There must hope that they may have found 
some route less formidable than the others have shown themselves 
first acquaintance. 

The idea that the slopes the mountain towards the Tibetan plateau 
might, elsewhere, much less steep than towards the south evidently 
wrong they could not much steeper than they are. The difficulties 
are indeed formidable but the Fading Hopes” the Zimes’ poster 
September are not yet those the Mount Everest Committee, still 
less the the field, whose duty this year was reconnoitre 
all the approaches the mountain, but not spend time early the 
season any one route until they had satisfied themselves that there was 
none easier that had been overlooked. the present they have had 
great temptation. But even the north-eastern face should prove 
forbidding the others, the question will not settled. stronger 
climbing party next year, with better fortune health, will surely find 
some ridge other the mountain worthy grand assault. 


THE CANADIAN ARCTIC EXPEDITION 1913 
1918 


Vilhjalmur Stefansson, Commander 
Map following 320. 


HILE was engaged the work polar expedition 

there gradually took shape mind the plans 

which were able carry out under the auspices the Canadian 
Government during the years 1913-1918. 


the summer 1853 Lieut. Mecham said his report his com- 
manding officer, Captain Kellett, that the exploratory journey which 
had just finished the west coast Prince Patrick Island had been ex- 
tended length ten days the ability his party secure game, and 
that conceived difficult make such journey successfully and 
without serious results the health the men engaged, without using 
fresh meat secured along the route supplement any rations which were 
brought from the ship. The same year, his report the same superior 
officer, Captain Leopold McClintock made similar statement the end 
journey which Sir Clements Markham, his Life 
(p. 166), has referred the greatest polar journey ever undertaken. 
McClintock well Mecham places ten days the extension his 
journey beyond what would have been possible had game been 

Franklin’s overland expedition 1819 little game was secured, 
and there are few indications his journal that there was any possibility 
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securing game. that journey some the members died starva- 
tion, and those who lived through did only after the greatest hardships. 
But 1848, travelling over the same country, Sir John Richardson, 
who was one the survivors Franklin’s disastrous overland journey 
1819, says that his opinion single competent hunter such John Rae 
that journey proved himself be, could support party forty men 
with his rifle and leave them all free each his own work. Richardson, 
therefore, that journey came the conclusion that self-support the 
Arctic prairies (egregiously miscalled Barren Ground”) was practicable, 
and suitable for the maintenance polar research. During the Franklin 
research Dr. John Rae proved this the hilt wintering comfortably, 
and without the loss single man, the Arctic coast place 
having the forbidding name Repulse Bay, under conditions game 
supply which are neither markedly better nor worse than those almost 
any part the north coast Canada the archipelago the 
northward. 

But after Dr. Rae’s time the advance which had made the 
method polar travel was lost sight such degree that when David 
Hanbury the beginning the present century made journey about 
six months from Hudson Bay Great Bear Lake, depending food 
secured Eskimo hunters whom had hired, the feat was considered 
revolutionary. True, Hall (in the period between Rae and Hanbury) 
had lived the guest the Eskimo near King William Island, but 
had travelled practically not all, and had merely lived with the natives 
their accustomed hunting grounds. Schwatka and Gilder had travelled 
little more the same region, but had essentially depended the 
Eskimo, and the whole these accomplishments, both Hall and 
Schwatka, attracted little attention. Later, Peary used fresh meat more 
extensively than most explorers, because had great belief its 
virtue keeping the men good health, and also because was the 
least expensive food that could used, for did not have freighted 
high expense from New York. Nansen and Johansen the end 
their remarkable sledge journey after leaving the Fram did live for 
winter game Franz Josef Land, and that comfort and perfect 
health. But since Rae’s time seemed advisable one, with the 
partial exception Hanbury, use food resources the country the 
mainstay protracted Arctic enterprise involving good deal travel. 
Hanbury depended almost entirely Eskimo whom hired, and his 
journey was hasty, involving sportsmanship rather than scientific pursuit, 
and through country believed better supplied with game than most 
the Arctic. 

But during the years 1908-1912 Dr. Anderson and put 
methods the test again. spent four and half years scientific 
research, living forage, times inhabited and times uninhabited 
portions the north coast Alaska, the north coast Canada, and 
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Victoria Island. The method proved completely successful. Our enter- 
prise differed from Hanbury’s, not only its scientific character and 
being eight ten times extensive time involved, but also that 
Dr. Anderson and myself did not depend the Eskimo get food for 
us, but ourselves secured good deal more than half the food used 
our party. During this time proved, therefore, what had become 
evident first expedition that white men can 
easily master every art the Eskimo that useful for living safely and 
comfortably the Arctic. This was accord with Rae, who had done 
his own hunting, and quite opposed the precepts and practice Hall, 
Hanbury, and Peary, who had depended native hunters. Peary, 
fact, says his last book, The North Pole,’ that you cannot successfully 
make polar journey such his unless you command the confidence 
sufficient number Eskimo with you and most the work 
for you, including the securing game places where game can 
secured, and including especially the building snow houses. 

But what most pertinent our expedition 1913-1918 that 
during the years came the conclusion, which was con- 
trary the expressed beliefs Arctic authorities, whether explorers, 
whalers, Eskimo, that would possible travel extensively and, 
far time concerned, indefinitely over the ice the polar ocean, de- 
pending for food and fuel exclusively the animals found there, and 
that this journey could made easily white men unsupported 
Eskimo white men with Eskimo servants. cannot here into 
details the reasoning which led this belief. was based partly 
the results oceanography laid down such authorities Sir 
John Murray, and partly conclusion that the statements ex- 
plorers, whalers, and Eskimo that food could secured the polar 
sea great distance from land, were not based any observations, 
but were merely the expression belief. 

parallel the statements that sufficient food cannot secured 
the sea ice found the numerous statements Sir Edward Parry and 
other thoroughly honest and reliable explorers the effect that musk 
oxen migrate southward the fall from the Arctic islands and return 
them the spring. now know that musk oxen ever migrate 
southward the fall, nor are they, fact, known ever have crossed 
from one Arctic island another over strait filled with rough ice. Yet 
seemed eminently reasonable Parry that musk oxen would migrate 
south the fall, and he, matter fact, had not seen any during the 
winter. His theory, combined with lack observation, led him and 
many others the definite affirmation thing which now know 
never has happened and could not have happened without fundamental 
change the nature and habits musk oxen. 

similar prepossession combined with similar lack observation 
had, opinion, led such explorers Peary and such authorities 
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Sir Clements Markham assert that there possibility for human 
beings support life the floating ice the polar ocean great 
distance from land. Markham has expressed this opinion several 
places: one them 172 his ‘Life Admiral McClintock,’ 
says about Prince Patrick Island, “It forms the boundary 
between the Arctic paradise Melville Island and the polar ocean (west 
Prince Patrick Island) without life.” After asserting (as above) that 
the Beaufort Sea the west Banks and Prince Patrick islands 
without life, Markham (p. 173) goes say about the Beaufort Sea, 
are reasons for thinking that there may islands the Beaufort 
Sea, and there are reasons against this hypothesis. Knowledge 
the Arctic regions will remain very incomplete until this area has been 
discovered and explored. one several geographical undertakings 
that call for attention, and one the most important.” 

Everything knew led agree with Markham (and Nansen has 
said the same thing) that the exploration the Beaufort Sea was the 
most important remaining problem north polar discovery but what 
knew and what believed upon inference led think that Markham 
and the rest were wrong speaking this region the polar ocean 
without life.” The central idea expedition was the proposi- 
tion that small party white men with one two sledges haul 
scientific equipment, cooking gear, clothing, arms, ammunition, and the 
like, could travel wherever listed over the polar sea, matter what the 
distance from land what the latitude, and remain indefinitely. 

organize comprehensive scientific expedition was another dream, 
less cherished. When returned home the fall 1912, situation 
for organizing new expedition was fortunate. The American Museum 
Natural History New York and the Geological Survey Canada, 
under the auspices which two institutions had conducted the 
expedition 1908-1912, were satisfied with the results and willing 
back new venture. found equally easy get friendly 
hearing from the National Geographic Society Washington, and they 
were, truth, the first come forward with actual offer money 
the support the undertaking. They promised $22,500, the American 
Museum promised $22,500, and some friends mine Boston, 
Massachusetts, contributed additional $5000. Later came the 
conclusion that $25,000 more, invested the purchase steam 
whaler, the would improve the chances success, and three 
friends Philadelphia came forward with offer this money. But 
Mr. Brock, the Director the Geological Survey Canada, was 
anxious that the Canadian Government should participate, and this also 
was dream. accordingly went Ottawa see Mr. Borden (later 
Sir Robert Borden), then the Prime Minister Canada. 
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Meantime, had been suggested that should submit the plans 
the expedition the International Geographical Congress, which was 
meet Rome early the spring 1913. After many conferences 
with Mr. Gilbert Grosvenor, the Director the National Geographic 
Society, and Prof. Henry Fairfield Osborn, the President the American 
Museum Natural History, formulated for submission the Inter- 
national Geographical Congress programme which the following 
brief outline 

had planned expedition two sections. The main purpose was 
geographical discovery, but secondarily wished contribute much 
possible every science that can profitably studied the Arctic 
regions. The American Museum Natural History was especially 
interested the biology and ethnology the lands around Coronation 
Gulf, and the Geological Survey Canada (which had already supported 
investigations that district) was interested the biology, ethnology, 
and the geology that region. During the preceding expedition 
Dr. Anderson had done such loyal and efficient work that both the 
American Museum Natural History and the National Geographic 
Society welcomed suggestion that should offer him the position 
second command. the region where new lands might discovered 
and unknown oceans explored lay north Alaska and west the Parry 
Islands, while the district ethnographically and biologically most interest- 
ing lay about Coronation Gulf, planned divide the expedition two 
parts. While Dr. Anderson was second command the whole 
expedition, was immediate charge the party detailed 
Coronation Gulf. the plan was submitted the Geographical Con- 
gress, proposed that the party under Dr. Anderson should consist 
one topographer, one geologist, one zoologist addition Dr. Anderson, 
one magnetician, one meteorologist who should also assist other 
scientific work, and one expert photographer for still and moving picture 
work. The Beaufort Sea section the expedition which was under 
immediate charge would carry one oceanographer, one surgeon who 
would also act marine biologist, one geologist, one topographer. The 
captain, ship’s officers, and myself would attend the meteorology, 
fixation positions astronomical observations, etc., when the topo- 
grapher was absent. 

While was planned that the Coronation Gulf section the expedition 
should make considerable use the principle living forage which 
Dr. Anderson and had employed successfully the previous 
expedition, was realized that they were going operate district 
accessible and which supplies could easily transported that they 
might depend largely provisions brought into the country ship, the 
scientists not being expected hunt except incidentally. Eskimo 
white hunters were provided the hunting for them, but the 
southern subdivision the expedition were depend game their 
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work only when emergency they found that doing they could 
extend their journeys length improve them quality. 

But the Beaufort Sea section were expected depend largely 
living forage. was then opinion, now, that the 
principle hauling with you from base shore all the food that you 
are going use and all the fuel you expect burn, not possible, 
the sledge haulage men dogs, make over moving polar pack 
journeys much longer either time distance than those already made 
Admiral Peary: his journey from his land base the Pole was about 
500 miles and return. fact, believe the ice the Beaufort Sea 
rougher and more mobile, with more hindrance from open water, than 
where Peary travelled. would therefore, opinion, not possible 
make the Beaufort Sea journeys long Peary had been able 
make the more favourable conditions farther north, unless one could 
obviate the necessity transporting heavily laden sledges. This 
expected accomplish but little food the start, depending 
for the indefinite extension the journeys meat for food and blubber 
for fuel, secured killing seals and polar bears. 

When went Ottawa, and when the Director the Geological 
Survey, Mr. Brock, and went see the Prime Minister, found that 
Mr. Borden thought that Canada should support the expedition with 
public funds, and that preferred Canada should pay the entire expense 
the expedition. When made this proposal had say that, 
while the prospect Government auspices was agreeable me, was not 
able accept without the consent the National Geographic Society 
and the American Museum Natural History. Mr. Borden then 
communicated with these institutions, saying, substance, that Canada 
makes political claim all territories that may discovered between 
the 141st meridian the west and Greenland the east far north 
the Pole, and that believed should the privilege was the duty 
Canada explore these territories. accordingly requested that 
the two societies should surrender the expedition the Canadian Govern- 
ment, promising behalf the Government that should carried 
out the same year and according the plans formulated. Both institutions 
once accepted Mr. Borden’s offer, saying, substance, that their aim 
was the furtherance scientific discovery, that their resources were inferior 
those the Government forwarding that aim, and that they would 
glad surrender the expedition assured that would carried 
forward substantially the lines which had formulated under their 
advice and with their approval. 

When the undertaking was transferred the Government material 
change was made the plans outlined before the Geographical 
Congress Rome, except that instead carrying one topographer 
each section the expedition and one geologist each, was decided 
that the geologist who went with the Beaufort Sea section should act 
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topographer well, while both the topographers should accompany the 
Coronation Gulf section. This modification was made the suggestion 
the Director the Geological Survey. 

The scientific staff finally constituted consisted fifteen men, 
thirteen whom were professionally engaged and expected devote 
their lives the work which they were doing the expedition. Three 
the staff came from the British Isles, one from Australia, one from New 
Zealand, one from France, one from Norway, one from Denmark, two 
from the United States, and five from Canada. About half these men 
had after graduation from college taken three years more post- 
graduate work some leading university. The following universities 
were represented the training the men: Edinburgh, Glasgow, Oxford, 
Paris, McGill, Toronto, Iowa, Yale, Harvard, and the Massachusetts 
Institute Technology. the men, Murray the oceanographer and 
Mackay the surgeon, had been with Shackleton the Antarctic Johansen, 
one the zoologists, had been with Mylius Erichsen East Greenland 
and Mamen, the assistant the geologist the Beaufort Sea section, had 
been Norwegian expedition Dr. Anderson, second- 
in-command and chief zoologist the Coronation Gulf section, had been 
with for four and half years (the length second Arctic expedi- 
myself had spent six years north the Arctic circle Canada 
and Alaska, addition earlier expedition Iceland. 

sketch such this cannot into the details journeys, and 
the results will have briefly summarized. 

Eventually the Coronation Gulf section spent the winter 1913-1914 
the north coast Alaska Collinson Point and the following two 
winters Dolphin and Union Straits, just west Coronation Gulf. The 
first winter they used automatic instruments the tides and 
currents the shore waters north Alaska, and made detailed survey 
the Canadian coast from the 141st meridian east the Mackenzie 
delta. During the spring 1914 the two topographers, Chipman 
and Cox, each charge his own party, made surveys and sound- 
ings several the channels the Mackenzie delta, with purpose not 
purely topographical, for immediate object was determine how deep 
draft vessel might which could come down the river and success- 
fully enter the polar ocean. These river channels shift and vary from 
year year, but one conclusion the survey was that ships drawing 
feet water can, when the river buoyed, reach the ocean. This 
especially fortunate, for that just the draught which experience has 
shown can carried vessel 1500 miles the river across Great 
Slave Lake the head navigation Smith Falls. This depth makes 
the Mackenzie one the finest rivers navigate the the 
development Alaska the Yukon has already played controlling part, 
although the draught steamers that river feet less than our 
surveys indicate can carried boats the Mackenzie. 
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The same spring O’Neill (the geologist) and Cox made topo- 
graphical and geological survey the Firth River, which comes from the 
Endicott Mountains and enters the sea just west Herschel Island. 
During the following two years Chipman and Cox completed the survey 
Darnley Bay, left unfinished and dotted Sir John Richardson, and 
re-surveyed the coast eastward from there Coronation Gulf and beyond 
the neighbourhood the Kent Peninsula. They rectified certain errors 
existing notably added the complicated groupings 
Coronation Gulf and Bathurst Inlet scores islands not previously 
indicated the maps. They, well ascended several the 
rivers flowing northward into the straits and into the gulf, making both 
topographical and geological surveys. who, subsequent his 
taking doctorate geology Yale University, had prepared himself for 
the work two years exploration the copper district near Lake 
Superior, gave most his attention during two years the copper- 
bearing rocks the islands Coronation Gulf and the mainland the 
south. vast mineral region this his work, although consider- 
able, can considered only preliminary. 

During the same two years (autumn spring 1916) the two 
zoologists this section, Anderson and Johansen, did much valuable 
work collecting mammals, birds, insects, and forms water life. They 
also, and especially Johansen, made considerable botanical collections. 
Apart from birds and mammals, several new species have been discovered 
every department investigation. 

was capital misfortune the expedition that Henri Beuchat, the 
distinguished French anthropologist, was never able bring his training 
and unusual abélity bear upon the ethnological problems Coronation 
Gulf, for lost his life after the sinking the 
Diamond Jenness, New Zealander, trained anthropology Oxford, 
and who had previously done field work New Guinea, secured during 
two years living with the Eskimo Coronation Gulf mass 
information which will important contribution knowledge the 
various departments anthropology. 

The ordinary meteorological observations well some tide obser- 
vations and soundings were made, but the magnetic section the work 
fell out completely with the separation from this party William 
McKinlay, who through accident was with the Xar/uk when she drifted 
off into the ice. 

The Coronation Gulf division the expedition finished its field work 
and returned Ottawa the autumn 1916, after which some the 
members served the front France, while others were employed 
Ottawa working the results the expedition doing scientific field 
work southern Canada. 


When the, Xar/uk was beset the ice off the north coast Alaska 
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Camden Bay August 1913, and finally drifted the ice westward 
toward Wrangel Island, she had board, the scientific staff, Murray, 
Mackay, McKinlay the magnetician, and Beuchat the anthropologist. 
That Mackay should the was intentional, but had been 
purpose give Murray the separate command the Mary Sachs 
use her mainly for oceanographical work, and McKinlay and Beuchat 
should have been with the Coronation Gulf section the expedition. 
These three men were aboard the merely passengers their 
way Herschel Island, where McKinlay and Beuchat intended join 
Dr. Anderson’s ship, the A/aska, and Murray take command the 
Mary Sachs. Entirely apart from the tragedy which finally resulted, 
was, from scientific point view, misfortune that these three men 
should have been the 

the drifted westward towards Wrangel Island portion 
her course was over ocean that had previously been sounded and traversed 
both exploratory and whaling vessels. But for part her course she 
got far north 73° N., and was then and also earlier well beyond 
any soundings that had previously been taken, best shown the 
fact that the nearest old soundings the charts are less than 150 fathoms, 
while some the bottom soundings the were 1100 fathoms. 
good deal dredging and other scientific work was done during the 
months from September January while she was moving with the pack 
miles generally westerly direction. few the results these 
investigations have been preserved through the memory some members 
the party who were saved, and some the notes Captain Bartlett, 
but general unfortunately true that when the sank and when 
Murray died most the scientific results the journey were lost. The 
sank about miles north-east Wrangel Island and about 150 
miles from the Siberian coast. After the sinking the ship, eleven the 
twenty-five persons aboard were lost. Many the details these 
happenings have been told Captain Bartlett book published 
Small, Maynard and Company Boston, under the title ‘The last 
Voyage the [see also Voyage the and its 
tragic ending,” Chafe, Geog. 51, 318, May 

When the fall 1913 the drifted away from the north coast 
Alaska, had safe Collinson Point the two ships A/aska and 
Mary Sachs, each capable carrying about sixty tons freight. The 
had been carrying some the stores intended for these ships, and 
they were longer available. For that reason and because wanted 
out the geographic plans the purchased from traders 
the north coast Alaska several tons supplies and the little schooner 
Star, drawing feet inches water, and capable carrying 
about twenty tons freight. many seasons boat that particular 
kind better than any other the north coast Alaska, for, while the 
grounded ice lies thick the deep water offshore, the thaw water from 
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the land the early spring opens lane along the coast through which 
ship very light draft can work her way when stronger vessels greater 
draft would powerless force road through the dense pack outside. 
view plans for the spring, the Star was ideal vessel. 

December 1913, after acquainting the crews the two ships 
Collinson Point with purpose conduct sledge exploration north 
into the Beaufort Sea from Alaska after Christmas, proceeded eastward 
the delta the Mackenzie purchase dogs there and make all arrange- 
ments for the survey the delta the following spring boats commanded 
Chipman and Cox. While was engaged this preparatory work 
the delta sent written instructions Collinson Point for the estab- 
lishing outfitting base Martin Point, near the 143rd meridian. 
These instructions were, however, the main not carried out, and when 
all purchases dogs and other preparations the Mackenzie delta were 
finished, and when went Martin Point, expecting everything 
ready for start out the ice the first week March, found that most 
the preparations had, matter fact, not been carried forward. 

Upon arrival this work preparation was commenced with energy, 
but invaluable time had been lost, and our start out the ice could not 
made until towards the end the month. This was very unfortunate, 
especially warm spell set just then. well known that for the 
exploration the moving pack the coldest weather best suited, for 
then lanes water that open through ice movement caused winds 
currents will freeze over night two, while the temperature 
high zero Fahr. takes several days for leads freeze over, and 
delays are frequent consequence. 

finally got away from the coast March and proceeded 
northward. Through various untoward circumstances were able 
have only one sled and six dogs, though had intended have two 
sleds and twelve dogs. For the first miles had support party, but 
after that the journey was made with one sledge three men, two 
beside myself. 

When the support party turned back point miles from land, 
sent with them second-in-command orders which may summarized 
follows: There were three ships belonging available the north 
coast Alaska. these directed Dr. Anderson take the 
largest, the A/aska, for his exclusive use. was also take two small 
gasoline launches which Chipman and Cox had been using the 
survey Mackenzie delta. This ship and the two launches was 
use for the Coronation Gulf section the expedition, with reference 
the Beaufort Sea party. But, expected that the could not 
carry Coronation Gulf all the supplies desired Dr. Anderson, 
directed him take with him also the Mary Sachs, the second largest 
ship. She was land her cargo wherever Dr. Anderson might desire 
the vicinity the Dolphin and Union straits, after which she was 
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return Herschel Island and pick from our supplies there cargo 
which she was take Cape Kellett the south-west corner Banks 
Island, where she was establish base and maintain for several 
years necessary, until she received definite orders from move or, 
the other event, until our death had been credibly established. 

With definite relation own plans, directed Dr. Anderson 
send the Star, the little ship had purchased for that particular 
purpose, under the command George Wilkins, eastward along the 
north coast Alaska soon the ice should move the spring. She 
was then follow the Canadian mainland Cape Bathurst Cape 
Parry, and was thence cross the narrow strait Banks Island and 
the west coast Banks Island far the north-west corner. There 
she was look for messages from Norway Island. none were 
found, she was proceed, possible, across McClure Strait Prince 
Patrick Island the theory that might join her there. she did not 
find this second rendezvous, she was spend winter there, 
doing such exploration was found possible, and was return 
Alaska, she could, the summer 

emphasized conversation and these written instructions 
intention not come back Alaska found conditions sea that 
fitted our theories. would proceed northward indefinitely, hoping 
find new land. land were found, would spend year upon it, 
exploring it. were large and comparatively fertile land, 
expected musk oxen and caribou which could live. But were 
barren land, would least have coastline, along which could 
find seals and polar bears for food and fuel. After spending year upon 
this land would return south Alaska the spring 1915. 

But should land found, would travel northward until the 
approach summer made journeying over the ice difficult. would 
then turn east and land the north-west corner Banks Island meet 
the Star, possibly the south-west corner Prince Patrick 
Island. 

When left land was known that had with food and fuel 
last about forty days. far know was without exception the 
opinion all members the expedition well all the whalers and 
Eskimo that vicinity (there were two whaling ships and about four 
hundred Eskimo) that would have return before the forty days’ 
provisions were done, for was considered certain that should find 
seals when got deep water and far from land. Accordingly, when 
the forty days were over and did not come back, began feared 
that were lost, and two three weeks later this belief grew 
certainty the minds nearly every one. Our death was, accordingly, 
due course reported and announced the newspapers. The 
Canadian Government, after consultation with most all the well- 
known polar explorers, gave for dead, and for year orders were 
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sent me, but only second-in-command. Another result the 
certainty our death (or the opinion that valuable results could 
obtained such enterprise ours) was that the was not 
sent co-operate with had directed, but was taken instead 
Coronation Gulf assist the survey work there. The Sachs did 
come Banks Island and established base Cape Kellett, but though 
she was fairly well suited for work between the mainland and Banks 
Island, because the slackness the ice there ordinary season, 
she was, because her two propellers, not adapted for going beyond 
Kellett trying thread the channels for which had intended the 
Star. was, therefore, quite proper for her commander not try 
reach the rendezvous Norway Island. 

Meantime our party, which consisted besides myself two Nor- 
wegians, Storker Storkerson and Ole Andreasen, travelled northward, 
according schedule. soon got into abysmal depths. had 
several miles sounding wire begin with, but through accident 
lost much this the first deep sounding, and from that point our 
soundings, which took average every miles, were 1386 metres 
with bottom until again approached land. first and our 
dogs lived almost exclusively the provisions brought from shore, but 
travelled kept our eyes open and everywhere saw evidence that 
seals were found under the ice, even where water was found 
and where, consequently, they could not seen. account our late 
start summer was imminent. therefore did not pause hunt, 
although felt sure could get seals whenever should so, but 
pushed energetically make good high northing possible 
before the weather became too warm. When our food was nearly done 
went food rations (for the only time experience 
explorer) for three four days because grudged the time hunt. 
Eventually, however, had stop. After some temporary failures, 
secured seals, expected, with total delay for hunting something less 
than day’s travelling time before were successful. After that 
continued the journey for fifty-six more days. The highest latitude 
attained was 74° North, which was about 300 miles north the mainland 
and about west the north-west corner Banks Island. had 
frequently contend with adverse currents, and the warmer the weather 
became the greater trouble had crossing from ice-floe ice-floe. 
new land was found, and, after ninety-six days sea, finally landed 
Norway Island, exactly where had told the Star call for 
tidings us. spent day Norway Island, and built beacon 
which left message, saying that were proceeding thence the 
mainland Banks Island hunt caribou, intending wind-dry the meat 
make portable dog food for the sledge journeys the coming year, 
while also cured skins used for clothing the next winter. Our 
instructions left the cairn directed the Star come the 
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mainland Banks Island for us, where would the look-out 


for her. 


was June when landed Banks Island, and through July and 
August and into September passed the time pleasantly, living mainly 
caribou. The musk oxen which McClure had reported abundant 
Banks Island had since become extinct. now know, the 
reason for this was that after McClure’s departure the Eskimo discovered 
the Mercy Bay and began plunder her, chiefly for her 
Mercy Bay thus became Mecca for the Eskimo, and every year 
they made pilgrimages her scores hundreds from all over Victoria 
Island and even from the mainland. During these summer visits 
Banks Island most the Eskimo lived musk oxen, with the inevitable 
extinction these quiet animals, which not flee from their enemies, 
and are therefore easy prey the hunters with their bows and spears. 

During the latter part summer the easterly wind blew off Banks 
driving the ice well the west, and September the sea appeared 
open the Atlantic. Day after day watched from the tops the 
highest hills, but ship came. When the nights began lengthen and 
the frosts more severe, last concluded that ship was 
coming and that the Star might conceivably have been wrecked 
along the coast further south. therefore buried our supply meat 
and skins stone-lined pit, excavated for the purpose, covered the 
whole with stones protection from wolves, and started south along the 
coast, searching for the Star, our six dogs carrying pack-loads 
dried meat. proceeded south game became somewhat less 
abundant, but nevertheless had trouble that score. Each day’s 
march was more discouraging, however, than the one before, for 
intended the coming year explore the region west Prince Patrick 
Island, and the farther south had before finding ship could 
use for base, the more difficult would our work the coming year. 

Eventually Cape Kellett found the Mary Sachs. Unfortunately 
she was not afloat, but had been hauled the beach for safety from 
the ice, for there harbour that point. Wilkins had been removed 
from the command the Star when she was diverted the 
Coronation Gulf work and had been put charge the Mary Sachs. 
conditions which fully justified his action, mind, had been 
compelled haul his ship out the beach about miles east Cape 
Kellett. Now that she had been hauled out she could not re-launched, 
for had beams upon which could slide her back into the water. 
Perforce, therefore, this became our base from which had most 
our work for the rest the expedition. Had this base been 150 miles 
farther north the north side Banks Island, 250 miles north 
either Prince Patrick Melville Island, the difficulties under which our 
work had done would have been greatly lessened. 

The spring 1915 commenced the exploratory work January 
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With party three men besides myself, two sledges and twelve dogs, 
travelled first from Cape Kellett northward along the west coast Banks 
Island the north-west corner it, and thence northward over the 
moving pack until got point about miles offshore, west 
Land’s End, Prince Patrick Island. found now, had found the 
previous year, that there was strong current (varying from miles per 
day miles per day) running south-west along the west coast 
Prince Patrick Island and south along the west coast Banks Island, 
turn upon approaching the mainland and flow west along the coast 
Alaska. While still held our north-westerly course, this current 
threatened carry south into the region explored the previous year. 
accordingly were forced turn north-east, facing the current directly 
and travelling against for several days, until were opposite the 
middle Prince Patrick Island. Spring was again approaching. The 
food brought from Banks Island had given out but there was difficulty 
that score, for, although bears were absent, seals were sufficiently 
abundant. But the trouble was that, with each day becoming little 
warmer than the day before, were having more and more trouble with 
open water between the moving floes. 

Accordingly, attempted ashore the north-west corner 
Prince Patrick Island finish the bit unmapped coastline left between 
the farthest points reached McClintock and Mecham when they were 
exploring Prince Patrick Island from their base Melville Island. Now 
the current, however, became stronger than had been and the open 
water delayed more and more, that instead making headway 
against it, were actually carried back until was with the greatest 
difficulty that finally made landing the south-west corner Prince 
Patrick Island Land’s End. found the coast devoid vegeta- 
tion and animal life Mecham had found sixty-two years before when 
originally traversed it. happened, were there the identical 
time year, and, like him, found that the weather was foggy and 
snowing six days out the seven. When came ashore had with 
seal meat and blubber enough last few days, and this took half 
the way north along the west coast Prince Patrick Island. During 
this time were able confirm Mecham’s observations that there were 
traces game any kind the land. had, however, 
familiarity with the habits seals which Mecham unfortunately had 
lacked, and when our supplies were done turned the west, travelling 
miles till came the edge the land-fast ice, where along 
the shore floe knew that seals were expected. weather was 
for the moment too bad allow hunting, but when cleared sufficiently 
secured the seals, which again enabled proceed northward. 

due course came Mecham’s farthest and plotted the outline 
the Prince Patrick coast from there McClintock’s farthest. then 
continued the north tip Prince Patrick Island, where picked 
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record left McClintock. happened curiously that came the 
cairn nine o’clock the evening June 19, and that the record was 
dated June p.m., 1853.” 

The next day proceeded north from Cape McClintock about 
miles. That day after camping Storkerson climbed the top 
ice hummock over feet elevation and from saw the skyline 
the north-eastward extensive new land. Next day landed upon 
it, and, according our instructions from the Government, hoisted the 
British flag and took possession. During the two three following days 
traced the coast south-eastward for about miles. After that, 
climbing hill about 1500 feet height, formed the opinion that the 
land extended least miles beyond. 

The weather had now become very warm. wanted communicate 
with our base Cape Kellett, did not dare remain longer for fear 
not being able cross McClure Strait from Melville Island 
Banks Island. Accordingly proceeded south, exploring the way 
Fitzwilliam Owen Island, which had been sighted from distance 
McClintock, and plotting (partly then and partly later) the coastline 
Emerald Island, about half which had been determined McClintock. 
also discovered just east Fitzwilliam Island second island 
about the same size, distant from about miles. then passed south 
through Fitzwilliam and Kellett straits Cape Russell and thence across 
Mercy Bay. 

According the Admiralty charts, our course across McClure Strait 
from Cape Russell Mercy Bay should have been less than half point 
west south. Mercy Bay can plainly seen from the high land Cape 
Russell, and, ascertained, the course actually more than two 
points west south. Evidently then, either Mercy Bay Cape Russell 
must wrongly located and our observations eventually showed that the 
chief discrepancy Mercy Bay. However, the time assumed 
that McClure’s winter quarters that place, because had occupied 
that site two years, must have been correctly determined. therefore 
spent several days the monument erected McClure, taking observa- 
tions for time and rating our watches. the ship itself, the most 
substantial remains found were pieces anchor chain. For the rest, 
there was heap half-decomposed coal, and there were great many 
pieces wood, chiefly barrel staves, scattered about. The place was 
everywhere littered with adze-chips and with shavings, showing the activity 
the Eskimo. one place only discovered what may have been 
traces food—a little brown heap, thoroughly decomposed, that might 
have been cheese peas flour almost anything. 

After rating our watches and sewing pack saddles for the dogs out 
some pieces cloth had with us, struck diagonally across Banks 
Island Cape Kellett. found that far the greatest river the 
whole island drains into bay little smaller than Mercy Bay, which lies 
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the west Mercy Bay, separated from ridge about miles 
width. Curiously enough, this great bay not indicated the chart 
laid down McClure, although shows another bay some 
miles the westward size large Mercy Bay, where, matter 
fact, bay deeper than half mile reality exists, The previous 
year had also found that Burnett Bay, laid down McClure 
73° the west coast Banks Island, does not exist, but that 
great bay about miles deep and miles across does exist where none 
indicated, just north 72° also found that the west coast 
Banks Island, which appears the Admiralty chart remarkably free 
indentations, instead deeply embayed coast. Although seems 
likely that during the last short period the coast Banks Island has risen 
feet, still clear that the long period preceding the coast 
sank, drowning” the mouths the river-valleys, with result that long 
arms the sea reach inland here and there and that this embayed 
coast, full harbours for small vessels where the chart does not lead 
expect any such. 

arrived the Kellett base August having been absent this 
journey about 160 days. Making allowance for the various crooks our 
trail and for the drift had fight the ocean west Prince Patrick 
Island, the total distance covered was probably beyond 2000 miles. 

few days after our arrival Kellett whaling vessel, the Po/ar Bear, 
Captain Louis Lane, which had been cruising the south-westward 
search whales, was driven the cape for shelter from gale. This 
accident brought the news the world war which had already been 
raging over eleven months when the Bear left the last telegraph 
station Nome, Alaska, July. ‘The shock this news was great, but 
perhaps not greater than had been every one else year earlier. 
Captain Lane said, and seemed us, that undoubtedly the war 
would over before the following summer, and accordingly decided 
carry our work. 

Captain Lane also gave the news that were supposed 
dead. now took out for despatches giving the news that were 
alive and successful the extent having demonstrated the feasibility 
our plan travelling where listed the sea ice without carrying 
food, and also that had discovered new land considerable but 
yet undetermined extent, which land intended next year explore, 
well the regions beyond. 

The season 1916 left Cape Kellett January, travelling the 
west coast Banks Island and around the north end, and crossing from 
Mercy Bay Liddon Gulf. then proceeded the gulf and crossed 
the narrow part Melville Island from Bushman Cove Hecla Bay. 
followed the coast north Cape Grassy, and then struck across 
our new land. From the point where struck the new land followed 
west, losing good deal time determining the detail very 
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large bay. found, McClintock and Mecham had found before us, 
that the spring this region beset with fogs that who travels 
every day half the time doubt where going, and never 
knows whether headed inland out sea until either stumbles 
against cut bank finds himself floundering among the hummocks 
the offshore pack. may said that good mapping can done 
this sort weather, and that true. Mecham and McClintock realized 
that and commented it. those cases where have been fortunate 
having clear weather the same ground where they had snow fog 
(in Prince Patrick Island), have found their maps incorrect (as they 
expected and foretold), but more incorrect than must the case 
when one stumbles ahead fog. And will doubtless prove with 
our work should some one follow more fortunate weather. But, 
like our predecessors, least determined the great features the 
land. Whenever the sun came out took observations for latitude and 
longitude. 

After exploring this large bay and determining the west and north-west 
coasts our new land, proceeded north-eastward Cape Isachsen 
Ellef Ringnes Island. going there followed the edge the 
shore floe which runs nearly straight, living exclusively seals usual, 
and having their blubber for fuel. Our purpose now was explore the 
region north Ellef Ringnes Island, thinking that the floe might turn 
northward from Cape Isachsen, was almost bound Crocker 
Land” were there. found, however, that the floe runs north-eastward 
almost straight line for Cape Thomas Hubbard. After following 
about miles came upon new land, which have temporarily 
called Land,” because was the second island considerable 
size discovered us. found the island roughly three-cornered, 
with its north tip 81° N., the vicinity After deter- 
mining the outline this island fully and ascertaining that has 
diameter about miles, started south towards Hassel 
cidentally, discovered number small islands that lie the strait 
between our Second Land and Axel Heiberg Island. 

Passing south through Hassel Sound found over miles 
wide its narrowest point instead about miles, indicated 
Admiralty Chart No. 2118. Near the south tip Ellef Ringnes Island 
found record deposited the commander the Crocker Land 
Expedition, Donald MacMillan, who had been there 
was now late July the same year (1916). The record told that 
MacMillan had come all the way from Etah North Greenland for 
the purpose exploring Findlay Island, and that had barely reached 
the island when, because his supplies pemmican and the like had 
nearly run out, had start back. 

Besides running short food, MacMillan had the hard luck strike 
Findlay Island thick weather, for his record told that after remain- 
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ing camp there for two days, had been forced start back without 
having any opportunity look about him. was for this reason that, 
although visited the island several months ahead us, failed 
discover that does not exist any such form indicated the 
Admiralty chart, where has diameter miles from north-east 
miles diameter where the Admiralty chart show the north-east 
corner the great (supposed) Findlay Island. was this little island 
that MacMillan’s party had been encamped during the two three days 
storm. Passing around the south end this island, could see 
land the south-west where Sherard Osborn had reported the land which 
originally named Findlay Island. had doubt, however, that such 
land must exist, for Osborn’s description it, seen from the north- 
west corner Bathurst Island, quite clear. accordingly headed 
south-west. After travelling miles finally sighted three 
islands. The most easterly these about miles diameter and 
undoubtedly Patterson Island the most westerly undoubtedly Findlay 
Island and island about the size Patterson but somewhat lower lies 
halfway between them, and apparently was not seen Osborn. Findlay 
Island about miles diameter and 600 700 feet high. the 
westward Findlay Island lies new island which, the order 
discovery, have temporarily called Third Land.” island long 
and narrow, with its main axis running north-north-west and south-south- 
east, and diameter that direction about miles, with transverse 
diameter averaging about miles. 

When landed Third Land was August and had already 
for more than month been wading every day through water top the 
ice. The dogs had swim every now and then, and the sledge floated 
after them. had the bottom the sledge two three empty tin 
cans which acted buoys, and the men walked with the sledge keep 
from capsizing the water, while waded ahead. This much more 
unpleasant work than exploration fifty below zero, but was not the 
discomfort that stopped us, but rather the danger our sledge, for 
the ice was now unbelievably cut into deep ravines all sizes that, 
although the sledge was the strongest, were fear breaking it. 
This could not afford do, for the autumn was coming with more 
favourable weather for exploration. order save the sledge, rest 
ourselves and the dogs, explore Third Land, and get good rating 
our watches, went ashore and remained encamped for about three 
weeks, making side excursions for the exploration the island. 

Shortly after got ashore the ice began move slightly, and 
never thereafter dared out hunt seals for fuel, thinking that 
such excursion might carried off, should the floes begin 
move earnest. was rather disagreeable feature the summer, 
therefore, that our fuel was exceedingly limited. Fortunately, the caribou 
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were remarkably fat, and were able cook one meal day with 
caribou tallow without killing any more animals than were necessary 
feed ourselves and the dogs. was rather exasperating that when 
visited this island year later discovered beautiful coal-mine about 
miles away from the place where had spent three weeks almost 
without fuel. The reason had not found the coal the first year was 
that was surrounded some hills covered with remarkably sticky 
mud and nearly devoid grass. This sort country not only 
difficult travel over but also sure without game, and had never 
gone into it. When came the same place the following spring 
snow was still the ground, and crossing with sledges came upon 
unlimited supply coal easily accessible the surface. 

have seen coal Amund Ringnes Island, Third Land, Melville 
Island, and Banks Island, and probable that none the islands 
have investigated, with the possible exceptions Second Land and 
Victoria Island, devoid coal: The quality varies greatly, from 
deposits that consist coniferous tree-trunks that can scarcely called 
coal all, deposits good lignite such found Cape Grassy 
Melville Island. There are bituminous coal and shale, and mineral tar 
also found connection some the deposits. 

the first week September was clear that the ice between these 
islands was not going move, and then the water top had 
frozen sufficiently carry sledge without breaking through except now 
and then. Accordingly, struck west from the north end our Third 
Land for the east coast the island first Land). 
then followed the east coast south and the south coast west the south- 
west corner. The reason for doing was that had sent party 
hunters the previous spring, some them spend the summer 
Melville Island, securing skins for clothing and drying meat for winter and 
spring use, and some meet the south-west corner First Land 
(near lat. 78° N., long. 115° W.) with the idea that might possibly 
able spend the winter there the sealing proved good. For our 
system exploration the seal ever the most important animal, 
gives not only food but light and fuel well. 

arrival the rendezvous found one and messages, 
evidently this part our programme had failed. then struck south 
towards Melville Island, travelling thick and disagreeable weather, for 
there was longer much daylight cloudy days (it was mid-October). 
Cape Grassy met the party that should have found First 
Land. turned out that they had separated from the main party 
Liddon Gulf the previous summer with the best intentions coming 
First Land. But the time they reached Cape Grassy the same ice con- 
ditions which had stopped our summer travel Third Land had brought 
them the pass which had feared—they had broken their sledge 
badly that they could not proceed. Luckily they found very good coal-mine 
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near the place where the sledge broke (the mine just west Cape Grassy). 
They also found this part Melville Island reasonably, although not 
abundantly, supplied with game. Winter darkness was now fast approach- 
ing, and they had secured about enough meat last them till the sun 
would return. From this camp proceeded south Liddon Gulf, where 
our other hunting party had been more successful (under the command 
Storker Storkerson), and here spent the winter. 

This winter there were seventeen Melville Island, 
with about fifty dogs. lived houses musk-ox skins and burned 
coal sheet-iron stoves which made tin cans that happened 
have with us. For light used musk-ox tallow. were able clothe 
ourselves suitably with caribou skins that had been secured during the 
summer, and spent the winter comfort and the best health. 

The following spring (1917) struck north-eastward from Cape 
Grassy for the south-east corner First Land, followed the east coast 
the north-east corner, and then travelled out upon the moving ice 
distance about 140 miles from First Land (N. lat. 80° long. 
113°). this point two our party four were taken ill with disease 
that had nothing with any hardships suffered, and had give 
the journey, starting back for Cape Isachsen. was with some difficulty 
that got ashore, for one the men was ill that had ride 
the sledge, and another was barely able walk. first day struck 
land saw signs game, but the second day came upon twenty- 
three caribou, all which killed. were thus enabled establish 
hospital camp, where inside three weeks, diet caribou meat 
eaten mainly raw, considered be,“ for this disease, both 
invalids became well. 

then travelled south, revisiting the point Third Land where 
had rated our watches the year before and taking observations there 
again. was this time that discovered the coal-mine which would 
have been useful the previous year. then proceeded south 
along the west coast north-western Bathurst Island and then across 
Melville Island near Bradford Point, and south along the east coast 
and west along the south coast Kellett and McClintock’s 
Dealy Island and Parry’s Rock Winter Harbour. Parry’s Rock has 
been located occultation and chronometer observation, not only 
Parry, but Kellett and McClintock and members the Canadian 
Geological Survey who were there with Captain Bernier. This is, 
therefore, the best located point the whole archipelago. After getting 
good observations there for latitude and time, crossed Melville Sound 
Point John Russell the north-east corner Banks Island, where 
picked McClure’s record announcing that from that point the 
autumn 1850 had seen the north-east the waters Melville 
Sound and had realized that had discovered the North-West Passage. 

reference Parry’s Rock our observations showed that Point John 
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Russell really full degree longitude farther west than indicated 
the Admiralty charts. general this applies most Banks Island, 
for different points that island will have moved anything from 
half degree degree farther west than now shown the charts. 

reached Point Russell late July, and the middle August 
were back our base Kellett. After some complications, into 
which will not here, were able leave Kellett late August 
1917, intending make our way the Pacific Ocean, but our ship was 
overtaken the freeze-up and compelled winter the north coast 
Alaska Barter Island. had been our intention finish the 
expedition that year, but, were compelled winter any case, 
decided not keep the men idle, but make last journey northward 
into the Beaufort Sea. 

this case intention was travel 200 300 miles from shore, 
reach point least 200 miles farther north than the course 
taken the her drift from this point westward Wrangel 
Island. thought that were camp ice-floe about 200 miles 
north the Kar/uk track, would probably drift westward course 
approximately parallel that the and 200 miles north it, 
finding ourselves the end year drifting somewhere north 
Siberia, where could easily get ashore commencing travel 
February March, landing Siberia April May. intended 
command this party person, and Mr. Storkerson was one 
companions; but during the winter visit the settlement 
Herschel Island somehow caught typhoid fever. There were three 
who got it, including one the Mounted Police, and the three 
was the only one live through. This illness took early January, 
when was intention start out the ice late that month. 
first did not realize how serious the illness was, and had hope 
recovering and being able lead the ice party. When that hope was 
finally given asked Storkerson take command, but much time 
had now been lost that was not able start until early March. 
This was, however, earlier start than had been able make from 
similar point four years before. Besides that, Storkerson now had larger 
number dogs and better ones, and more and better sledges. They also 
found very low temperatures compared with the unfortunate warm 
weather had been compelled struggle against 1914, and therefore 
made much better progress. 

They travelled north from Cross Island approximately the route 
followed Mikkelsen and Leffingwell 1907, when Storkerson was 
member their party. But now Storkerson was able send back his 
first support party from about the same point where their advanced party 
had turn back 1907. The second support party accompanied 
Storkerson about degree latitude north beyond Mikkelsen’s and 
Leffingwell’s furthest. was first Storkerson’s intention travel 
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some distance further north, but this point they met wide lead that 
remained persistently open for long time, and concluded send 
the support party back and make here his permanent camp. They 
selected stout floe about miles diameter and more miles 
length and remained encamped for six months. During this time 
they drifted various directions, mainly according the local winds, 
though there may have been currents also. Although their drift was 
total over 450 miles, they made good north-westward only about 
degree, reaching 74° latitude the vicinity 151° longitude. 
During this drift they passed over the site Keenan Land reported 
the whaling captain, Keenan, and recorded many circumpolar charts. 
the site Keenan Land, shown the American Geographical 
Society’s circumpolar chart 1912, they got sounding over 3000 
metres, and the deepest sounding secured this trip was 4700 metres, 
with bottom sample secured. 

the end six months drifting, Storkerson concluded that there 
was little chance their moving west north Siberia the 
spring. The main consideration, however, which inclined him start 
ashore was that himself was taken ill with asthma—a curious thing, 
for there known connection between any circumstance his life 
the ice and the coming this disease. The men who were with 
Storkerson all agreed that they had far had hardships, and that they 
could see danger for either themselves the dogs, for food was 
abundant and the floe solid that promised give fairly safe home 
during the winter. Nevertheless, pretty clear that the men were 
getting homesick (Storkerson had four men besides himself), and this 
homesickness doubtless was contributing cause their eagerness 
have Storkerson’s illness taken reason for going ashore. The season 
was almost the worst the year for travel. was the first week 
the sun was about disappear for the winter; the young ice 
which had cemented the old floes together was weak and treacherous 
underneath its blanket soft snow that hid all the danger spots. 
should say that all times year this the most dangerous, although 
perhaps not the most difficult time travel. However, his report 
Storkerson covers his journey 300 miles land saying, 
started October and reached the north coast Alaska November 
without any trouble.” They had been the ice altogether about 
eight months. 

letter which wrote the Royal Geographical Society, and which 
was printed the for October 1918, have already summarized 
the main scientific results the expedition, and not necessary 
here, should like say, however, that although have discovered 
lands considerable size and made scientific observations various sorts, 
the most important result our expedition that have demonstrated 
the fact that men, unaided any such modern contrivance as, for instance, 
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the aeroplane, but depending rifles and other things that can easily 
carried one two sledges, can travel the Arctic regions (with the 
single exception the interior Greenland) without carrying food with 
them, and they can this not only safety but comfort. one 
who has taken part any our more extensive ice journeys has found 
the life uncomfortable has seen anything which leads him consider 
the work dangerous. have established that the number seals and 
the ease with which they may obtained have definite relation 
latitude depth the ocean distance from land. far 
know, they should easily obtained and numerous the North 
Pole any other latitude. region has, for instance, been described 
more desolate than the polar ocean without life” Markham north- 
west Prince Patrick Island, and yet never missed meal lacked 
for fuel. could, far can see, have lived there for years. 
1916, proceeded north along our First Land Cape Isachsen and 
thence northward Second Land, seals became gradually more numerous 
all the way. fact might have been that they became fewer 
travelled north, but their increase (as was) their decrease (as might 
have been) would either case have connection with latitude. 

the work this expedition have had two main handicaps. One 
was the continual hope that our various ships might able co-operate 
with us. was for this reason used make long journeys back our 
southerly base, and always without any result. Once had the strength 
mind spend the winter Melville Island, which saved about 
400 miles return journey, and had done similarly every year our 
geographic accomplishments would have been greater. The other handi- 
cap has been homesickness. have always had few men, such 
Storkerson, who have not been homesick. But have also every 
party, unfortunately, had men who were not bound the expedition 
any agreement that could force them keep, and who were always 
anxious get back south not because they were suffering any hardship 
found themselves any danger, but merely because they had 

The conclusion that with small party adaptable and ambitious 
men, prepared remain away from civilization for three four years and 
spend the winter wherever the end the summer finds them, 
land moving ice, every part the present unexplored north polar 
ocean can reached without the co-operation ship except carry 
the party north and land them some suitable base. One the most 
desirable the places easily accessible would Melville Island, but the 
work could done from the north coast Alaska from Wrangel 

hope organize such expedition soon the scientific results 
the one 1913-1918 are fair way being all published. hope 
can north 1922. 
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POLYGONS POLAR LANDS 


Aubyn Trevor-Battye, M.A. 


aim this paper throw some light upon the unexplained 
origin those curious figures (well known voyagers the Arctic) 
which, formed stones varying size disposed polygons, more 
rarely circles, and enclosing smooth spaces sand and mud, often 
constitute veritable network over large areas the surface the 
ground. needs but little reflection see that these stones have been 
pushed out and isolated successive thawings and freezings, and Prof. 
and Prof. Douvillé have detailed these processes exact 
terms two able papers. Others have written upon the same subject. 
But this does not take back the actual beginning. still 
remains this question: How did come about that the formation 
these figures took place from this that centre? What, short, was 
the origin the centre activity? The answer this may, suggest, 
found the following remarks based upon the consideration two 
separate cases. 

Behaviour Melting Snow upon roughly uneven Surfaces.— 
Observation shows that when layer snow upon rough surface, as, 
for instance, that tussocky grass down stony area, comes 
melt, its upper surface melts evenly but its lower surface unevenly. 
Radiation from the points the grass, from the larger stones, melts 
the snow more quickly, that above these points there rapid 
upward melting, and clear space formed between the points and the 
snow. Presently, above these points, there will but thin glass-like 
covering ice, and then this will melted through, when the snow will 
found cut into separate segments. Above the grass the snow will, 
course, melt more rapidly than over the stones (since stone bad 
radiator), and the Polar climate successive re-freezing must keep the 
stone still longer covered; but time the segment snow will 
separated, and will begin act centrifugal centre—the centre 
future polygon. These small pieces snow will probably have dis- 
appeared before the Arctic voyager, delayed pack-ice, can appear 
the scene late spring early summer. But certain observations made 
the writer Dickson Bay, Spitsbergen, 1896 (Conway Expedition), 
present analogy that may perhaps serve show the action each 
individual piece snow that form its own polygon. 

blocks bay-ice were left high and dry the beach. Under powerful 

illustrationen den geologischen Wirkungen des Frostes auf 
bergen,” Geol. Inst. (Univ. Upsala, 1908), vol. pp. 41-59. 


polygonaux réticulés,” Soc. Geog., vol. 31, pp. 241-251. Paris. 
1916-17. 
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sun these blocks began once melt. They melted more rapidly 
the periphery than the centre the mass, and, again, more rapidly 
its lower than its upper that all round block there came 
clear space between and the ground, and during the warm part 
the day the block was dripping from its lower Thawing ceased, 
freezing began again. was now noticeable that line stones was 
being raised just outside where the drip fell the ground round the base 
the floe. drip and freezing alternately proceeded, the stones came 
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Formation polygons and circles. Self-burial block ice. 


form distinct ridge, and this grew higher and higher. Presently 
stones and mud began fall over the upper edge the floe, that they 
lay partly its upper surface. All this time the floe was not only 
shrinking size but, further, was actually sinking into the ground, and 
slowly sank threw its back more and more mud and stones 
and this process continued until last all that was visible was outer 
ring stones enclosing pudding” liquid mud. resembled 
form bricklayer’s material arranged for the mixing. But, fact, the 
shrunken floe now occupied the position the soil had displaced 
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lay hidden beneath the mud, and when one probed with boat-hook one 
struck the mass buried ice. the beach Dickson’s Bay were many 
such floes, some standing clear, some partly buried, some buried com- 
pletely out sight. was curious observe these great ice-blocks 
behaving almost sentient things; they suggested giant tortoises 
burying themselves for the winter. 

these large ridges stone were thrown 
great blocks ice static position, and (as remarks) 
true centrifugal action, so, suggested, has each little figure net- 
work polygons once contained segment snow—its own centre 
activity. large, though shrunken, mass ice still persists under- 
ground, while the small piece snow melts away altogether; but the 
difference only one degree. 


probable that the large block ice will melt much ‘more 
slowly, and its activity less, after has sunk completely. must 
remembered that after has sunk, let say, some inches, would come 
contact with the great underlying frozen sheet, and its melting delayed. 
Moreover, the surface this sheet would also slightly thawing, contact 
between the two might result true re-gelation. 


Note the late Colonel Feilden the above paper, extracted from 
letter the author. 


You are quite right about the holes that the stranded ice-floes make; 
have observed hundreds times. Floeberg beach, the rising the 
tides, the holes were often invaded the sea-water, and the great blocks ice 
were floated partially floated, sufficiently allow the blocks gyrate the 
shingle the bottom, and the tide receded one could hear the groaning 
and grinding the stones that had attached themselves the under surface 
the ice-mass. dead low water crept under these blocks, and detached 
the striated stones, scratched and marked exactly one finds them the 
talus glacier, glacial mud deposits. You are quite correct your 
description the bank stones and rubble that surround the holes made 
the melting, the wallowing the ice-blocks with the tides. 

The polygons stones which one meets with all Arctic lands, uplands 
and lowlands, not, think, come under the same category that the 
stranded ice-blocks, where (may say) mechanical work carried before 
one’s eyes. 

Now, every winter the little bit gravel front our sitting-room 
window see the same polygon feature carried out. The gravel, very small 
sea-beach, rests clay substratum. During the course years this gravel 
has become much reduced, from constant hoeing the weeds and rakings, 
that only gravel space courtesy. The snow falls, and when 
melts, the spare gravel that remains the clay substratum has taken upon 
itself the same system polygons (in miniature) which see Polar lands. 
These polygons are quite unequal their enclosed areas. 

Now, have looked attentively this polygon formation, Greenland, 
Grant Land, Spitsbergen, New Zealand, Waygats, Kolguev, and the Siberian 
coast, and, unless observations are defective, never saw there pebble 
stone hexagons gravel deposits, but only ground with firm 
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glacial clay substratum, rather surface. inclined the 
nature the surface and the formation the polygons are intimately related, 
just the microcosm occurring the little gravel space front our 
window. the thaw commences and works on, something, cannot exactly 
determine what, induces the particles various parts the clay stratum 
expand and bubble up. 


REVIEWS 
EUROPE 
Belgium, Old and Edwards. Philadelphia: Penn Publishing 
Co. Demy Pp. 337. 


EDWARDS has published sumptuous volume. clever Foreword, 
epitomising the whole, introduces score chapters dealing with the lives, 
manners, and admirable accomplishments and otherwise—“ 
the fair country that has yet again served the Cockpit Europe.” The 
book consists largely well-informed and discriminating “gossip” about 
people and places—the nation and its constitution; the King and Queen, 
Cardinal Mercier, etc.; Antwerp, Liége, Dinant, etc.; Panne and the 
Congo. There are about forty illustrations, most them colours and some 
them very charming, the Bourse Antwerp, the Guild Hall the 
Watermen Ghent, and the old Ostend Gate Bruges. Text and pictures 
are alike inspired affectionate admiration for Belgium and its gallant sons 
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Short History the Ameer Ali Syed, P.C., 
M.A. Revised London: Macmillan Co, Pp. 312. 
Maps and net. 


seems great pity that Mr. Ameer Ali has not taken greater pains 
revise this work thoroughly. evidently book which read, and there 
are signs much study. Ameer Ali too knows Arabic, and has therefore 
considerable advantages for the task. Yet, throughout, the reviewer notices 
errors which could easily have been avoided had such work The Lands 
the Eastern Caliphate’ been consulted. 

give two examples, Kuhistan (p. 124) not Ancient Média, but 
province the south Meshed, including modern Turshiz, Kain, etc. Again 
(p. 305), the author states that ships could navigate the Band-i-Amir Shiraz. 
glance the map shows that the nearest point Shiraz that this river 
reaches miles from the capital Fars. 

The author finds difficult, whenever Europeans are opposed Moslems, 
preserve impartial attitude. This manifest his account the 
Crusades, which the Europeans are condemned the most wholesale 
fashion. Surely there are two sides this The Moslems, say 
A.D. 1000, were undoubtedly more civilized and superior practically every 
branch intellectual activity the then benighted Europeans. was indeed 
Oriente Lux. But the Christians were drawn religious fervour visit the 
Holy Sepulchre Jerusalem, and when, A.D. the sacred buildings were 
destroyed the Fatimid Hakim Biamrillah, what wonder that Christendom 
was stirred its depths? And what wonder that when the crusades were 
organized and came into contact with the Moslems, the cruel customs 
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war were made still more cruel fanaticism? Altogether the work 
disappointing. 


AFRICA 
The Backbone Sir Alfred London: Witherby 
Co. 1921. 16s. 

this his latest book Sir Alfred Sharpe describes three journeys recently 
made him Africa. The route followed was roughly along the central 
axis the continent, generally known the Central Rift Valley, extending from 
Lake Nile. The author peculiarly well qualified deal with his 
subject, having been closely associated with the development this part 
Africa for nearly half century, and having held the position Governor 
Nyasaland for some years prior his retirement 1910. speaks with 
authority not only administrator, but also from the point view the 
traveller, sportsman, and naturalist, while his views matters relating com- 
mercial enterprise are well worthy attention. Sympathetic reference made 
the work various missionary societies, and emphasis laid upon the 
importance industrial work. Several pages are devoted the much-debated 
subject the relation existing between big game and the tse-tse fly. The 
interesting statement made that Nyasaland the tse-tse not found above 
3300 feet. This rule, however, does not hold good Uganda, where Glossina 
found the shores Lake Victoria. volume evidence 
collected prove that the extermination big game would not affect the 
distribution the fly—a conclusion which will not readily accepted all 
readers. considerable body opinion to-day favour least reducing 
game those parts Africa required for European native settlement. 
discussing the progress made the natives Nyasaland cotton growing 
the author advocates control prices, thus: Once native has received 
definite price for article, unable the need any reduc- 
tion, though possibly, like other people, would not refuse better offer.” 
But surely view the rapid opening Africa this position longer 
tenable. The price all commodities does and must vary with the world’s 
markets, and why should cotton made exception this great economic 
law? The native not slower than the European adapt his methods his 
markets and earn money the easiest possible method. 

describing the Lake Kivu country Sir Alfred Sharpe waxes enthusiastic. 
according him country magnificent scenery, charming climate, and 
great economic possibilities. gives graphic account his unique expe- 
rience crossing the boiling lake during volcanic eruption. 

interesting chapter devoted the gold-producing areas the Congo, 
and the policy exploiting these State monopoly justly criticized. The 
book closes with.a plea for more united policy the administration our 
East African dependencies. That re-organization some sort urgently 
required now generally recognized, and the problems Indian immigration 
and white colonization make this matter pressing urgency the present 
time. The views one familiar the author with the needs and poten- 
tialities these territories cannot fail carry weight. 

The volume illustrated with number interesting photographs, and 
some valuable hints are given the subject sportsman’s outfit. more 
complete index subjects would make this interesting book more valuable for 
purposes reference. The paper and print are both excellent and the matter 
most readable. 
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AMERICA 


The Development the Leeward Islands under the Restoration, 1660-1688.— 
Higham. Cambridge: University Press. 1920. 


The history the Leeward Islands,” writes Mr. Higham his preface, 
“is the history the experiments Restoration ministers their endeavours 
organize definite system control over both the trade and the growing 
self-government this history Mr. Higham has made 
painstaking and scholarly study. begins with account the extinction 
proprietary government then traces the relations the English and 
French the West Indies, describes the events the Anglo-French war 
1666-7, the loss the English part St. Christopher’s, and the unsuccessful 
attempts recover it, and details the negotiations for the restoration the 
English part the island, and the subsequent efforts arrange treaty 
neutrality between the two nations the West Indies. then discusses 
particular subjects—the Caribs, the labour problem, economic progress, and 
the system government. All these matters has worked out with great 
care, collecting and elucidating the facts from large amount scattered 
evidence, and discussing and comparing his authorities with judgment. The 
thoroughness and care with which all his work done deserve very high com- 
mendation. the other hand, his book would have gained interest 
had been less loaded with detail, and the history the period had been 
treated with more breadth and more sense perspective. his last 
paragraph sums the position very well: 1688 the Leeward Islands 
stood the parting the ways. They were then group islands where 
Europeans lived and farmed their lands, though helped growing number 
they were soon become tropical plantation where vast lands 
were owned few absentees, and worked slave gangs under overseers. 
1688 they were wealthy islands, enjoying very real amount inde- 
pendence and local government to-day they are Crown colony that can 
scarce pay its way. The story this change the story slave-grown sugar 
and the French competition the eighteenth century.” The book 
scholarly and substantial piece research, which makes much clearer the 
economic and political conditions the islands during the years under 
review. 


Till och Skottsberg. Stockholm: 
Albert Bonniers 1918. Med 102 Textfigurer, och 
Kartor. 6d. net. 

The botanist the Swedish Antarctic Expedition explored 1916-17 the 
islands Juan Fernandez and paid short visit Easter Island. Masa- 
tierra, where Alex. Selkirk was marooned, the nearer, lying 360 sea-miles 
from the South American continent, about far from Bergen the 
Islands. Cumberland Bay, where Dr. Skottsberg landed with his 
wife and zoologist, Backstrém, village with lobster-canning factory. 
The island entirely volcanic origin—late volcanic according geologists, 
but there are signs recent volcanic activity—no craters, fumaroles, hot 
springs. The lofty eastern and central portion, which culminates the 
Yunque, imposing and inaccessible mountain, though only 3050 feet high, 
has abundant precipitation, chiefly winter; the higher valleys are often 
veiled mists and forests flourish. the small eastern part the elevation 
rapidly decreases, there not tree seen, and the insignificant brooks 
are dried summer. The forests bear great resemblance those 
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Southern Chile, but also contain many species peculiar the islands. Goats 
roam the mountains, and rats and mice abound, but there are indigenous 

Masafuera measures miles long broad. begirt great cliffs, 
and has sheltered harbour. Seen from the sea, has the appearance 
huge volcano, but shows sign late volcanic action, and one knows 
where the lava-beds were poured out. The valleys run eastwards and form 
deep their lower courses. Except few groves the gullies, there 
wood below the 300 line, and the bare slopes are clothed summer 
with yellow withered grass. Dr. Skottsberg climbed the highest summit 
Los Innocentes, and found 4000 feet high. 

Numerous illustrations show the fine scenery the islands and their 
luxuriant vegetation, and Dr. Skottsberg has drawn contoured sketch-maps 
the two islands and Easter Island. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY 


write good text-book any branch science 200 pages feat 
which possible only series reductions from systematic work pre- 
pared comprehensive scale. This method not available for science 
vigorous state growth Oceanography, for even Kriimmel’s great 
work, vast store fact and theory is, already requires extensive revision 
the light new data. Dr. Jenkins has attempted the impossible with 
courage, and parts his work are excellent. anticipates two criticisms, 
one that not consistent the use units, the other that the style 
didactic. should not have thought these points objectionable. 

What strikes that the details dealt with are too numerous and too 
vague, that unifying general principles are not asserted clearly indicated, 
and that undue space given waves, tides, and ocean pages, 
nearly one-half the book, The fact that the half devoted currents 
the best the book must allowed; but the chapters would have been 
adequate treatment the subject ‘Oceanography’ 500 

The writer this notice sympathizes fully with the difficulty knowing 
what leave out, for with interval twenty-five years between twice 
attempted similar impossible task, aggravated the necessity bringing 
the lore the oceans within half the space the new text-book. Hence 
there thought here complaining that many important things had 
left out that was inevitable. Our main criticisms are (1) that the references 
original work are deficient and unsystematic (2) that many statements are 
vague that student could helped them and (3) that the author 
does not adopt his own one definite theory system, but mentions several 
without guidance their relative value. 

references, some works quite minor importance oceanography 
are specified, while many great importance are not, ¢.g. Scientific 
Results’ the Prince Monaco’s great bathymetrical chart. 

Amongst vague statements may cite (p. complete paragraph 
“The differences physical characters, mainly salinity and temperature, 
make the oceans complex water masses varying characteristics—masses 
which collide but only commingle with difficulty.” 

143 another complete paragraph headed the Coast” 
runs: Marked deviations the courses ocean currents are produced 
the obstructive influence the coasts the various continents and islands.” 
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The descriptions instruments are nebulous many cases, that 
the Miller-Casella thermometer (which incidentally omits the essential 
feature the instrument, its protection against pressure), and that the 
mis-spelling repeated often that makes one hesitate 
blame the printer for misprint 

Our third specific criticism that the author fails guide the student 
the theory classification preferred illustrated the treatment the 
given, and Arctic Sea,” the “so-called Arctic and the Arctic 
Ocean” are referred bewildering way. Six modes classification are 
indicated and partially described, but none recommended for adoption. 
similar way several theories the origin ocean currents are set out, the 
pros and cons often quite well stated; but without judicial summing up, 
lacking which, jury students could expected find true verdict. 

regret have refer the flaws honest and impartial piece 
work, which carried out with most laudable breadth view and absence 


Manual Charles Davison, Sc.D. Cambridge Geological 
Series. University Press. 1921. and Diagrams. 215. 


The most serious objection which can taken this work the title 
called Manual Seismology, reality excellent handbook the 
study earthquakes. their literal meaning the two phrases should 
identical, but the word seismology has, recent years, been almost identified 
with the study long-distance records, and have seismologists distinc- 
tion whose knowledge the earthquake proper, the original seism the 
ancient Greeks, small non-existent. Whether these distant records are 
true extension the earthquake proper, merely independent result 
common cause, the modern development the older seismology forms 
independent branch knowledge, having but remote and indirect bearing 
the problems geology. Dr. Davison’s work forms part geological 
series, and consequently devotes not quite one chapter this modern seis- 
mology, but the treatment sound and adequate its purpose the remainder 
the book devoted the earthquake proper, and must welcomed 
meeting much-felt want. the nature, observation, results, and origin 
earthquakes, well-arranged account, serving useful introduction 
the study the subject, and the same time giving sufficient guidance 
those other works which must studied all who wish deeper into the 
various questions, physical, geological, and geographical, which arise from the 


The Backward Peoples and our Relations with Them.— Sir Harry 
three Sketch-maps. London: Humphrey 


This another member the To-day’ series, which Prof. 
Fleure’s book (reviewed the for September) also belongs. con- 
sists three chapters, entitled respectively, Who are the Backward Peoples 
are they Backward?” Relations with them,” and short but 
diversified bibliography, which ranges from Lives Missionaries and 
Mahomet through the Oxford Survey the British Empire” scientific 
works anthropology and ethnology and polemical books and 
political problems. The series which the pamphlet belongs described 
the general editor guide for all through current problems and events,” 
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and the attitude the reader towards this particular member will deter- 
mined his preconceptions what guide for all” should mean. The 
“fine confused feeding” the bibliography thoroughly representative the 
author’s own attitude. Here are cautious, carefully qualified statements 
facts and opinions, intended indicate the unspecialized reader the general 
trend scientific knowledge, the conclusions the majority responsible 
administrators. Sir Harry Johnston has, well known, strong opinions 
his own most subjects, and has also the courage his convictions. The 
result stimulating and provocative book, which cannot fail interest alike 
the unlearned and those with some knowledge the subjects discussed, but 
which contains good deal that may thought open criticism. 


THE MONTHLY RECORD 


EUROPE 

The Lorraine Iron Industry. 

Bulletin 703 the United States Geological Survey the position 
the Iron and Associated industries Lorraine and neighbouring regions 
resulting from the war discussed with full knowledge the data Alfred 
Brooks and Morris Croix. pointed out that the restoration 
France the part Lorraine annexed Germany 1871 gives 
the former virtual monopoly the iron-mining industry Continental 
Europe. the same time the French coking coal, even with 
the Sarre thrown in, are far below the requirements for the development 
the French iron industry, that Germany with the large reserves the 
Westphalian fields will large extent control the coal supply. The probable 
future the industry under these circumstances matter much interest, 
especially for America, seeing that Lorraine will continue her strongest 
competitor the trade iron and steel products. The authors begin with 
useful general survey the use Lorraine iron ore the past and its 
probable use the future, afterwards dealing with the several parts the 
Lorraine region more detail. 1913 the Lorraine fields furnished per 
cent. the total iron consumed Europe, per cent. the British 
Isles are omitted. Germany’s dependence Lorraine iron ore shown 
the increasing proportion the total used which was derived—63 per 
cent. 1913. Before the war France owned per cent. Europe’s iron 
reserves and Germany per cent., but the figures have been changed the 
treaty Versailles and respectively. The Lorraine field, including 
its extensions into Luxemburg and Belgium, about kilometres long with 
breadth kilometres, the Nancy iron district forming separate 
outlier. Modern importance the field dates from the discovery 1880 
economic use its high-phosphorus ores the basic process, other 
advantages being the concentration the deposits into compact area, 
the accessibility large coalfields, and the comparatively low cost mining. 
The valleys the Meuse and Moselle put Lorraine into close relations with 
the Rhine and the Westphalian coalfield, and the return cargo coking coal 
obtainable from the latter exchange for the iron ore shipped Westphalia 
has been important factor the development the industry. Although 
high-grade coal also available from the Sarre, Belgium and other parts 
Northern France, less than per cent. the coke used for smelting and 
refining the Lorraine iron ore came from Westphalia 1913. worked 
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their full capacity the Lorraine mines will probably produce more than enough 
meet the demands the whole French, Belgian, and Luxemburg metallurgic 
plants when reconstructed, leaving surplus which can find outlet only 
Westphalia. Westphalian coal will have drawn upon for Lorraine during 
the reconstruction period, and though the Sarre and Campine fields may after 
five years able supply all the coke needed, the competition Westphalian 
coal the open market will always strong. The economic use both 
Lorraine iron and Westphalian coal will depend upon the free interchange 
the raw materials. 
ASIA 

Belgian Work Persia. 

Writing from Brussels the subject Captain Noel’s paper the 
June number the “Caspian Provinces Persia,” our Hon. Corresponding 
Member, Jules Leclercq, calls attention the recent economic work 
Belgians Northern Persia, which thinks not well known deserves 
be. Largely through the efforts Belgian Treasurer-General, the late 
Mornard, the finances the country had 1914 been put satisfactory 
footing, the postal service was (and still is) under Belgian direction, customs- 
houses and harbours had been constructed Caspian Meshed-i-Sar 
and Bandar-i-Gaz, and studies for well-engineered road from the former 
Teheran had been undertaken, though reason Russian opposition they 
had led practical result. feel sure that Captain Noel had wish 
ignore the work done Belgians this part Persia, but was naturally 
impossible short paper deal with all aspects the country, particularly 
the paper was the main merely narrative the writer’s own travels and 
experiences. 

AFRICA 
The Port Algiers. 

The issue the Géographie for May last devoted entirely 
discussions Algerian geography, amongst them study the port 
Algiers Prof. Lespés, forming valuable addition the various 
studies French ports already noticed the (cf. vol. 54, pp. 60, 
389 vol. 57, 392). The first part the paper traces the course artificial 
improvement which open roadstead, with natural advantages beyond 
depth water close shore, has been converted into port with fair shelter 
under most conditions weather, and with the requisite conveniences for 
dealing with cargo. the early days the chief attention was given the 
création naval port, commerce being relegated secondary place. 
1870 the Old Port—an enclosed space hectares, south the Ilot 
Marine—had been formed the construction the north and south jetties, 
with suitable wharfage and two dry docks. Owing the too great width 
the passage between the jetties the port remained exposed the 
swell caused north-westerly northerly winds, drawback only partially 
remedied the extension the northern jetty 1899. 1892 new 
advance was inaugurated, the need for extension having that time been 
rendered pressing the development commerce and the growing use 
Algiers port call for vessels navigating the Mediterranean. The 
measures then adopted resulted the eventual construction, south the old 
port, the Arriére port closed the east new jetty, and 
the south the grand mole, with inside mole reserved for the trade 
minerals the water-area was hectares. But the growth trade constantly 
outran the provision facilities, and 1912 the need further extension led 
the adoption vast project, keeping view not only the needs the 
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immediate future, but those likely created further developments 
Algiers port commerce. Whilst 1913 13,000 vessels entered and 
cleared and the goods handled amounted somewhat over 3,600,000 tons, 
was proposed create port capable accommodating 18,000 20,000 
vessels and providing for traffic 7,000,000 tons. This was done 
forming two new basins the south-east, with combined area 140 
hectares, shut off from the sea two vast moles, with series interior 
wharves, dry-docks, well outer port, formed the prolongation 
the northern jetty and the construction eastern one starting from the 
outer mole the new basins. This project was held the war, but has 
since been taken afresh, and the required funds have already been voted 
the French Parliament. 

The latter part the paper analyzes the commerce Algiers all its 
branches, and discusses the conditions likely affect its development the 
future, study rendered somewhat difficult the temporary disorganization 
due the war. Algiers is, naturally, the principal channel entry and 
exit from Algeria for passengers. The goods increased tenfold 
between 1885 and 1913, threefold between 1901 and 1913. Owing chiefly 
the export iron ore, the exports exceed the imports normal times. The 
include coal (more than per cent. the whole, chiefly from England), 
materials for construction all kinds, colonial products (sugar, coffee, rice, 
etc.), textiles (mainly from France) and petroleum. The exports have been 
made chiefly coal, cultivated products (particularly wine), live-stock, and 
ore (especially iron ore). special section devoted Algiers coaling- 
station, the increasing importance which accounts for the place taken 
coal both imports and exports. With the increase the size vessels less 
frequent coaling now necessary, and Algiers has the advantage over both 
Gibraltar and Malta lying almost midway between the chief ports 
Western Europe and the Eastern Mediterranean, whilst convenience access 
also its the other hand, Gibraltar better placed 
halfway house between the eastern Mediterranean and the north Europe 
America. The future the port cannot predicted with complete assurance, 
but the writer sees reason question its continued prosperity, view the 
riches the region which the natural outlet. 


Changes Name the Tanganyika Territory. 


The following changes name have been decided upon the British 
authorities the former German East Africa, whereby German appellations 
will replaced others native origin 


Former Name. New Name. 
Wilhelmstal district Usambara district 
town Lushoto 
Bismarckburg district Ufipa 
port, Tanganyika 
Langenburg district Rungwe 
Neu Langenburg (town) Tukuyu 
Wiedhafen, Nyasa Manda. 
AMERICA 


Mountaineering the Canadian Rockies. 


The vast field for mountain exploration the region north and north-west 
Mount Robson had begun attract attention before the war (cf. 
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vol. 46, pp. 65, 47, 314), since the outbreak which there has naturally 
been pause such activities. small advance, made apparently 1916 
party consisting Prof. Holway, Dr. Gilmour, and Mr, 
Howard Palmer, however described the last named for 
November 1920. The object the expedition was the ascent Mount Long- 
staff, prominent summit the unexplored region stretching west Mount 
Robson towards the Fraser river. (It shown Wheeler’s map 
based photographic survey given the Canadian Alpine vol 
1912.) The line approach was the Swift Current creek, the unnamed 
stream shown Prof. Collie’s map vol. 39, 312) entering the 
Fraser just below the mouth the Grand Forks river almost the 53rd 
parallel. The head its valley was found formed magnificent 
amphitheatre precipices, from the upper rim which glacier discharged 
fragments which formed huge ice-talus below. All progress seemed 
barred, but route was eventually discovered leading the upper glacier basin 
between Mount Longstaff the west and Whitehorn the east, which with 
its various branches was found cover area about square miles. 
upper camp having been established, explorations were carried out from 
base, Mount Longstaff being successfully ascended second attempt. Its 
height barometer was 10,500 feet. The still higher Mt. Whitehorn could 
not attempted account the fresh snow which completely buried the 
upper rocks, but the next highest peak the north, 10,650 feet, lying the 
continental divide, was climbed, and gave magnificent views. the north, 
the interval between this peak and Mount Bess, the range seems break 
down, giving place depression more marked that any the south for 225 
miles. The peak, for which the name Mount Resolution suggested, seems 


Memorial James Orton, South American Traveller. 


are informed that, after lapse many years, the grave the American 
traveller James Orton, situated the island Esteves, Lake Titicaca, 
suitably marked monument, funds for the purpose having been 
collected the students the Women’s College Vassar, which Orton 
held Professorship the time his death. The monument made 
pink New Hampshire granite, and feet height, circular form, copied 
from the supposed tombs the Incas. The dedication ceremony was 
take place September 1921. Orton known for his journey across the 
whole breadth South America, from Guayaquil 1867, described 
his book The Andes and the which went through several editions. 
1873 made journey the reverse direction from Lima and 
Lake Titicaca, and 1876 started for the exploration the Beni river, but 
after losing much his equipment made his way back Paz amid immense 
hardships, the effects which succumbed while crossing Titicaca. 


POLAR REGIONS 


The Voyage Quest.” 


Sir Ernest Shackleton left the Port London September voyage 
which offers great possibilities firstrate geographical work: circumnavi- 
gation the Antarctic continent, with special attention the almost unknown 
coast Enderby Land and the little-visited islands the Southern Ocean. 
the liberality Mr. John Rowett, and with the cordial assistance 
the Admiralty and Royal Air Force, Sir Ernest has been able fit cut his 
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expedition with firstrate equipment for deep-sea sounding, investigation the 
upper air kites and and magnetic survey comparison with 
the gyro-compass. The ship carries seaplane for coastal survey from the 
full for hydrographic survey; wireless telephones for com- 
munication with landing parties and long-distance set for radio-telegraphy. 
All this, with total complement eighteen persons, carried Norwegian 
steamer about 200 tons, renamed Quest, with foremast square- 
rigged and covered bridge. She lighted and warmed electricity, has 
comparatively spacious photographer’s dark room, good space for collections, 
and hot bath. About half the ship’s company have sailed with Sir Ernest 
but this voyage they sign new conditions. Each has his 
specialist’s job, and also share the routine the ship. The naturalists 
will take their turn the wheel the stokehold with the flying officer and 
the photographer, for there are able seamen stokers borne such. 
kind communist ship’s company under the white ensign and the burgee 
the Royal Yacht Squadron, with commander whose orders are never ques- 
tioned, and ship stuffed full she can hold scientific gear, make 
organization truly British but doubt the newspapers are right calling 
Elizabethan. 

The good wishes all geographers will follow Quest her voyage 
and they will glad read the account her staff, equipment, 
gramme which Sir Ernest Shackleton promises send home from Madeira. 


GENERAL 
Danish Oceanographical Expedition. 


The following extract from despatch received from Copenhagen, has been 
kindly sent the Department Overseas Trade the Foreign Office: 
August the SS. Dana left Copenhagen for voyage exploration the 
Atlantic. The ‘Dana Expedition’ organized the Danish committee for 
the exploration the sea, and the vessel employed was formerly British 
mine sweeper which has been purchased the Danish Government. The 
leader the expedition Dr. Johannes Schmidt, Director the Carlsberg 
laboratory, whose investigations the migration eels are continued 
during the present expedition. Besides this main object the expedition will 
investigate the waters various depths, and the zoological 
phenomena the North Atlantic Ocean. stated that particular attention 
will paid the Sargasso Sea. expected that the expedition will 
absent for about ten months. The SS. Dana proceeds the first instance 
Great Britain for coal, and thence the Bay Biscay, where the scientific 
work will commenced.” 


Early Dutch Sea-books. 


Students the early history sailing directions have been provided late 
years with quite series reproductions reprints some the earliest 
specimens known, produced Holland during the second and third quarters 
the century. the for December 1914 gave some 
account the earliest printed specimen such Dutch sea-books—the Kaert 
vander Zee’ Jan Seuerszoon (1532)—of which reprint was brought out 
Copenhagen that year Dr. Johannes Knudsen. little later the same editor 
did further service printing the Danish version later link the series 
—that spoken our previous note existing the Society’s library the 
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aff Laurentz Benedicht 1568’; Copenhagen, 1915). This has now been 
followed reprint under the same auspices, with instructive introduction 
Dutch student, Dr. Burger, the 1566 issue the Leeskaartboek 
van Wisbuy,’ the Dutch original which the Danish version 1568 was 
founded (Copenhagen, Gads Forlag The Hague, Nijhoff, 1920). 
This 1566 was not the first issue the particular sea-book question—in 
fact copy the first issue now known—but has been selected the 
only edition which complete copy exists public library—the Royal 
Library Copenhagen. stated the colophon was printed Antwerp 
Jan Roelants, whose mark and initials appear also the pictorial device 
falcon, etc.) usual those days. earlier issue, 1560-61, had been 
brought out Jan Ewoutz, whose mark and initials there appear identical 
device whilst the publication first edition 1551 known from the state- 
ment eighteenth-century collector who had seen copy private library 
Minden. Neither the known editions states the name the author, but 
this can gathered from the mark” which occurs one the woodcuts, 
and identical with that Cornelis Anthonisz, and engraver 
Amsterdam, given his plan that cityin 1544. Dr. Burger devotes some 
pages elucidation his life-history, and concludes that him 
owe the still earlier sea-book 1540-41 (known from single copy the 
Amsterdam University Library), and possibly also the suggestion Jan 
Severszoon the publication that 1532. His hand easily 
nized the woodcuts the Although his work artist 
has been well known, only within the past few years that his original calling 
seaman has been brought light. his cartographical productions one 
the most important the masterly ‘Caerte van Ostland,’ nine sheets, 
from which Ortelius took his map Denmark, and which copy was found 
Dr. Ruge early the present century. (It reproduced Bjérnbo 
and Petersen Map their ‘Anecdota Cartographica Septentrionalia,’ 1908). 
acute reasoning Dr. Burger confirms the former existence edition 
the Leeskaartboek’ 1551, which the printer’s device copied later editions 
shows have been published Cornelis Karelsen Amsterdam. goes 
fully into the various subsequent editions and translations the Wisby 

and discusses its contents, which like others the series 
had special section the Zuyder Zee well the general instructions for 
the coasts Western Europe and the voyage the Baltic. The reprint 
illustrated with numerous facsimiles the several title-pages, printer’s devices, 


etc., besides specimen the text and all the original woodcuts showing the 
form the coasts described. 


Hints Travellers.” 


The tenth edition this, the best-known and most useful the Society’s 
special publications, now sale. the fifteen years which have passed 
since the ninth edition was published with very thorough revision and ex- 
tension 1906, the changes method and the introduction new instruments 
and powers, such wireless telegraphy, have been important but they did 
not necessitate any very considerable alterations the plan the first volume, 
which deals with all the processes survey for explorers, and has been the 
text-book generation travellers. The second volume required much 
revision its largest section—the Medical Hints—which have been thoroughly 
revised and adapted the most recent practice Tropical Medicine Dr. 
Andrew Balfour, The present great cost paper and printing has 
made necessary increase the price the two volumes 
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Fellows the offices the Society. This price does little more than cover 
the cost production, and only considerable sale can justify its being 
little increased. 


Iraq. 

are informed the Colonial Office that the Secretary State for 
the Colonies has concurred the suggestion the High Commissioner 
Mesopotamia that the name Iraq shall future the official name the 
territory hitherto known Mesopotamia. 


Mount Everest Additional Note. 


Since the article the body this number was passed for press, much 
more encouraging news has come cablegram from Colonel Howard-Bury 
dated Kharta, September The climbers had found promising line 
approach from the head the Kharta Tsanpo, and were laying out advanced 
camps for attempt the mountain soon frost had hardened the new- 
fallen monsoon snow. The base camp was being moved miles the river 
from Kharta, and everything was for making the most the fine 
weather expected September. The message ends with the good news that 
“to every one’s surprise, for there have been posts now for five weeks, Mr, 
Raeburn suddenly arrived September after having been absent for three 
months.” 


OBITUARY 


Admiral the Fleet the Marquess Milford Haven, G.C.B., G.C.M.G., 


THE Society and its Council have suffered grievous loss the sudden death 
the Marquess Milford Haven, who had served one term the Council 
his former style Prince Louis Battenberg, and had been elected last May 
for second term office, which had looked forward with pleasure, 
his freedom from the overwhelming official cares his former years our 
Council. Prince Louis had served his whole life the British Navy, with 
ever-increasing distinction, and held the high position First Sea Lord when, 
soon after the outbreak war, resigned the first manifestation 
public feeling—natural, but this instance very unnecessary—that officer 
foreign birth should not control the Navy war. When all titles enemy 
association were renounced the King’s command, His Majesty created him 
Marquess Milford Haven and Earl Medina. His powerful figure and 
genial presence were last with the Society the unveiling the memorial 
Sir Clements Markham two months ago. died quite suddenly London, 
sitting his writing-table, the evening September 11, and those who had 
the honour his acquaintance will long regret his loss. 
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